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OP 1NTEREST.

The business now conducted by the Brown &

Sharpe Mfg. Co. was founded in 1833 by David

I Brown and his son Joseph R. Brown. David Brown

retired in 1841 and the business was continued by

Joseph R. Brown until 1853, when Lucian Sharpe

became his partner and the firm of J. R. Brown &

Sharpe was formed. The Brown & Sharpe Mfg.

Co. was incorporated in 1868.

The manufacture of Steel Rules and other tools

of precision was begun by Joseph R. Brown in

1850 and in 1852 Samuel Darling began a similar

line of work. The partnership of Darling, Brown

& Sharpe was formed in 1806 and the business

carried on under that name until, within a few

years, the partnership was dissolved by the pur

chase of Mr. Darling's interest.

The Works are situated one-half mile from the busi

ness centre of Providence and are five minutes'

walk northwest from the Union Railroad Station.

The Buildings are modern and especially ar

ranged to meet the requirements of the business.

The machine shops are fire-proof and the business

is therefore free from danger of serious interrup

tion and, on work entrusted to us, customers are

given security against loss by fire.

Floor Area. The four main manufacturing

buildings have a floor space of about 295,000 sq.

ft., and the two foundries about 84,000 sq. ft. In

1853 the floor space occupied was 1,800 sq. ft.; the

present buildings occupy 482,475 sq. ft. or about

11 acres.
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The Machines and Tools described in this cata

logue are made with the purpose that they shall

be the best in their respective classes. Careful

attention is constantly given to insure workmanship

of the best quality. Cylindrical bearings are ac

curately ground ; plain bearings are scraped to

surface plates that are kept trued by means of mas

ter plates. All alignments are correct.

Improvements of greater or less importance are

constantly being made in our machines and tools,

thus adapting them to the latest requirements of

machine shop practice.

All machinery is subjected to careful inspection

and, when deemed requisite, to actual operation

before being packed.

Should any defect become apparent in the work

manship of any of our machines or tools, we

request that we be promptly notified of the same.

The Floor Space Dimensions of machines

cover the extreme projections and points of travel

of the various parts. The dimension at right

angles to line of counter-shaft is given first.

The Speeds of Counter-shafts given in cata

logue are only approximate and must be varied

according to the nature 01 the work and the cir

cumstances lmde' "-hich the tools are used.

Drawings, she. ^ng plans of our machines and

counter-shafts, can be had on application by those

who contemplate purchasing machinery in our line.

These drawings are also sent upon receipt of order

for any of our machines. They supplement the

Floor Space Dimensions given in catalogue by

inditing how tools can be advantageously over-

— arranged to run by each other.
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The WillCOX & Gibbs Sewing Machines have

been made by us for more than forty years and we

refer to them as an illustration of the quality of

our work.

Orders. We request our customers to use the names

or numbers of tools, as printed in catalogue. This

will enable us to fill orders promptly and correctly.

We are often at a loss to know what is wanted

when different names or descriptions are employed.

We would impress upon purchasers the advantage

of ordering, if possible, articles that are made in

large quantities and carried in stock, in the place

of goods that vary only in one or two dimensions

from these, but have to be made to order. For ex

ample, a variation of one-eighth of an inch in the

size of hole of a cutter, often causes extra expense

and several days' delay.

In ordering special tools to be graduated and

figured, our customers are particularly requested

to send a clear description and a sketch showing

the exact position of figures and graduations

wanted.

When goods are ordered to be sent by express,

with bill to be collected on delivery, the express

charge for collecting v^'ill be added. Small articles

can be sent by mail when additional cost of post

age is remitted. We are not sponsible for losses

in the mail.

The Machines and Tools described in this

catalogue are usually kept in stock and will be

packed and delivered at railroad or steamer in this

city, without extra charge.

Verbal Orders and 1nstructions should be

confirmed in writing.



Please address all business communications to

the Company.

We carry a representative line of machine tools

and a complete line of small tools at our Western

Store, 16 and 18 South Clinton Street, Chicago, 111.

We also carry representative lines of machine

and small tools at our New York Office, 136 Liberty

Street, Room 507. We also have a Philadeiphia

Office, 444 The Bourse.

Machine Tools can be ordered direct or through

our representatives. List on second page of cover.

Small Tools are carried in stock and sold by

instrument and hardware dealers throughout the

country.

In cases where these cannot readily be procured

from dealers, we will send any of our small tools

upon receipt of price, to any place in the United

States or Canada.

Cutters may usually be obtained at once and the

delay and cost of transportation saved.

Standard Gears may also be obtained from

hardware and machinists' supply dealers and are

carried in stock by our agents throughout the

country. See page 302.

Catalogues of the Latest Edition should be kept

on hand. We are pleased to mail a copy to any

address, Old catalogues should be destroyed.

When reference is made to page, give date or num

ber of catalogue found at top of first page of cover.

The prices and dimensions found in this catalogue

are subject to change without notice.

Pamphlets or Circulars describing the con

struction and use of the various machines are

furnished on =« ""^«iiion.



in

Publications on Milling and Grinding Machines,

Practical Treatise on Gearing, Formulas in Gear

ing and Hand Book for Apprenticed Machinists

may be obtained through booksellers, hardware

and instrument dealers or are mailed on receipt of

price, as per catalogue.

Announcements of 1mportant Changes, notices

of new machines, tools and items of general in

terest in relation to our business, will be published

in upper left-hand corner of the last page of the

"American Machinist."

Medals Awarded 1 London, 1802 ; Paris, 180? and

1878; Vienna, 1873 and Philadeiphia, 1870. At

the Tennessee Centennial Exposition of 1897 we

received the Gold Medal ; at Paris, 1880 and 1900,

and at Brussels, 1897, the Grand Prix.

As most of our machines are the outgrowth of

our own wants in manufacturing, their capacity

and the nature of the work they will perform, can

be better appreciated, perhaps, by a visit to our

works. We are always ready and glad to show

our works to those who contemplate purchasing

machinery or are interested in machine shop or

foundry practice.

BROWN & SHARPE MFG. CO.

 

Willcox * Gibbs Automatic Sewing Machine

r



F1GURES SHOW1NG CAPAC1TY OP

MACH1NES.

At the head of most of the pages devoted to machinery

we have placed, 1mmediately under the number of each

machine, the figures that best indicate its capacity—the

•bject being to assist tbose wbo desire to quickly compare

machines, or wish to remember or designate them by their

size in a way that is customary with lathes and planing

machines. 1n some cases thds plan is novel, so we have

repeated the figures of capacities below the 1llustrations of

the machines. For example1 the illustration of one of the

Grinding Machines is headed, No. 1, 8" x 24", Universal

Grinding Machine, and is followed by the words, "The

centres swing 8" in diameter and take 24" in length."

CONSTRUCT1ON NUMBERS.

1u ordering tools, attachments or duplicate parts of ma

chines, it is often desirable to give the construction number

of the machine.

These numbers may he located as follows1

Umversal and Plain Milling Machines1 ahove spindle on

frame, top front of Uible, top front of knee.

Vertical Spindle Milling Machines1 No. 2, top front of

table, top front of knee, front of upper box on spindle head;

No. 5, top front of table and top front of ways.

Universal Grinding Machines1 top front of swivel table.

Plain Grinding Machines 1 top front side of guide on table.

Surface Grinding Machines1 No. 2, top front of upright,

top of table ; No. 3, top front of wheel slide.

No. i Tool Grinding Machine 1 top of rest support.

No. a Cutter Grinding Machine and No. 3 Universal Cutter

and Reamer Grinder1 spot, top of guide har bracket.

Automatic Gear Cutting Machines 1 top left-hand side of

upright, outer support for work arbor.

Plain and Wire Feed Screw Machines1 front side of front

box.

Automatic Screw Machines 1 front side of rear box.



D1MENS1ONS OP

UN1VERSAL M1LL1NG MACH1NES.

No. of Machine. 1 1 12 -2 2A s 4

Ko. of Taper Hole

10 10 10 10 11 11
in Spindle.

Distance from Cen

tre of Spindle to ,

0. H. Arm. 6 1-2" 5 1-2" 5 1-2" 5 1-2" 6 3-8" 7 14"

Greatest Distance

from End of Spin

dle to Centre in

Arbor Support.
14" 16 1-2" 16 1-2" 16 1-2" 18 1-2" 21"

Back Geared. No Yes Yes Yes Yes Yes

Working Surface

of Table.

32 3-4"

6 1-2"

VI 3 4" 37" 37" 45 1-2" 54 12"

xx x x x

11 1-2"6 1-2" 8 1-4" 8 1-4" 10"

Transverse Move

ment of Table. 7 1-2" ; 1-2" 7 1-2" 7 1-2" 8 1-2" 11 12"

Greatest Distance

from Centre of

Spindle to Top of

' Table.
18" 18" 17 1-2" 17 1-2" 10" 10"

Length of Auto

matic Feed.
20" 20" 23" 23" 28" 33 1-2"

No. of Changes of

Feed.
12 20 20 12 20 20

Variations in Feed

to one Rev. of

Spindle.

.005"

to

.100"

.003" .003" .001"

to

.400"

.004"

to

.160"

.004"

to

.200"

to

.120"

to

.120"

1ndex Centres

Swing.
10" 10" 10" ,, 12" 14"

1ndex Centres

Take.

16" 16" 10 12" 19 1-2" 26" 32"

Net Weight.

2225

lbs.

2485

lbs.

2385

lbs.

2750

lbs.

4030

lbs.

5000

lbs.

Floor Space.
68"x

63"

69" x

68"

77" x

75"

77" x

75"

9'!"x

86"

110"x

02"

Price.

 



No. 1

20 in. x 7 1-2 in. x 18 in.

UN1VERSAL M1LL1NG MACH1NE.

Patented Feb. 14, May 23, 1 893 ; Aug. 29, 1899; Sept. 10,

Nov. 12, 1901 ; Jon. 13, 1908; Others pending.

 

The table has an automatic longitudinal feed

of 20"; a transverse movement of 7 1-2" and

can be lowered 18" from centre of spindle.

The centres swing 10" in diameter and take

10" in length.



No. 1 20 in. x 7 1-2 in. x 18 in.

UN1VERSAL M1LL1NG MACH1NE.

The Spindle has a hele its entire length amd run-* in bronze

boxes provided with means of compensation for wear. The

front cud is threaded and has a No. 10 taper hole.

The Cone has 4 steps for 3" belt, giving, with 3 spceds of

counter, 8 changes of speed direct, from 50 to 333 revolu

tions per minute and 4 reverse, from 65 to 292 revolutions

per minute. S|>eeds in geometrical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1-2"; greatest distance from end

of spindle to centre in arbor support, 14". lt is clamped at

both bearings by one lever. The arbor support has a bole

for bearing for arbor, etc., as well as an adjustable centre.

The Table, including oil pansand channels, is 35 3-4 ' long,

6 1-2" wide, has a working surface 32 3 4' x 6 1-2", a T slot

5-8" wide, a transverse movement of 7 12' and can be low

ered 18" from centre of spindle. Are of swing 280°.

The Elevating Screw is telescopic.

The Feed of table, of 20", is positive and automatic in

either direction. 1t can be changed by a simple movement

of lever on front of saddle, and, being driven from the centre,

can be used with table clamped at any angle to 53 degrees

either side of zero. There are 12 changes of feed, evenly

graded from .005" to .100'' to one revolution of spindle. The

table feed screw is not splined. A quick return for the

table is provided.

The Spiral Head and Foot-stock Centres swing 10" in diame

ter and take 16" in length. The bead can be set at any angle

from 10 degrees below the borizontal to 5 degrees beyond

the perpendicular. The front end of spindle is threaded,

and has a No. 10 taper hele. The straight hele through

spindle, at end of taper, is 1 1-10" in diameter. By means of

the raising block the head can be set at any angle on table.

The foot-stock centre can be raised vertically and set at

an angle in a vertical plane.

Differential 1ndexing provides for all divisions from 1 to

380.

The Vise swivels and has a graduated hase. The jaws are

hardened, 5 1-8" wide, 1 1-4" deep, and will open 2 3-4".

The Counter-shaft has 3 friction puUeys 14" in diameter for

3 1-2" belts, and sheuld run about 110 arid 120 revolutions per

minute direct, and 105 reverse.

Weight of machine ready for shipment, about 2775 lbs.

Net Weight, about 2225 lbs. Floor Space, 68"x 63".

Dimensions of box for shipment, 53"x35"x 67".

Price includes No. 2 Swivel Vise, change gears, index

plates and tables explaining the use of same, 6" 3-jawed

chuck, "E" collet, centre rest, raising block, wrenches, and

everything else shewn in cut, together with overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, $

For Arbors, Collets, Tapers, Attachments and List or

Tools, see pages 46 to 89.



No. 1 1-2

20 in. x 7 1-2 in. x 18 in.

UN1VERSAL M1LL1NG MACH1NE.

Patented Feb. 11. May 23, 1893 ; Aug. 29, 1899 ; Sept. 10,

Nov. 12, 1901 ; Jan. 30, 1903 ; Others pending.

 

The table has an automatic longitudinal feed

of 20"; an automatic transverse movement of

7 1-2" and can be lowered 18" from centre of

spindle.

The centres swing 10" in diameter and take

10" in length.



No. 1 1-2 20 in. x 7 1-2 in. x 18 in.

UN1VERSAL M1LL1NG MACH1NE.

The Spindle has a hele its entire length and runs in bronze

boxes provided with means of compensation for wear. The

front end is threaded ami has a No. 10 taper hele.

The Cone has 4 steps for 3 belt, and is buck gca red, giving,

with 3 speeds of counter, 16 changes of speed direct, from

lti to 318 and 8 reverse, from 17 to 2W revolutions per min

ute. Speeds in geometrical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1 -2 ' ; greatest distance from end

of spindle to centre in arbor support, 16 1-2". 1t is clamped

at both bearings by one lever. The arbor support has a bole

for bearing for arbor etc., as well as an adjustable centre.

Arm Braces are furnished and with these in position,

milling can be done to 16" from face of column.

The Table, including oil puns and channels, is 35 3-4 long,

7" wide, has a working surface 32 3-1" x 7", a T slot

5-8" wide, an automatic transverse movement of 7 1-2". Can

be lowered 18" from centre of spindle. Are of swing 2K1°.

The Elevating Screw is telescopic.

The Feed of table, of 20", is positive and automatic in

either direction. 1t can be changed by a simple movement

of lever on front of saddle, ami, being driven from the cen

tre, can be used with table clamped at any angle to 53

degrees either side of zero. There are 20 changes of feed

evenly graded from' .003" to .120" to one revolution of spindle.

The table feed screw is not splined. A quick return for the

table is provided.

The Spiral Head and Foot-stock Centres swing 10' in diame

ter and take 16" in length. The head can be set at any angle

from 10 degrees below the borizontal to 5 degrees beyond

the perpendicular. The front end of spindle is threaded

and has a No. 10 taper bole. The straight bole through spin

dle, at end of taper, is 1 1-10" in diameter. By means of the

raising block the head can be set at any angle on table. The

foot-stock centre can be raised vertically and set at an angle

in a vertical pbine.

Differential 1ndexing provides for all divisions from 1 to

380.

The Vise swivels ahd has a graduated hase. The jaws are

hardened, 5 1-8" wide, 1 14" deep and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 14" in diameter for

3 1-2" belts, and sheuld run about 144 and 175 revolutions per

minute direct, and 160 reverse.

Weight of machine ready for shipment, about 3100 lbs.

Net Weight, about 2485 lbs. Floor Space, 69"x 68".

Dimensions of box for shipment, 56" x 35" x 67".

Price includes No. 2 Swivel Vise, change gears, index

plates and tables explaining the use of same, 6" 3-jawed

chuck, "E" collet, centre rest, raising block, wrenches, and

everything else sbown incut, together with overhead works,

boxed and delivered f. o. b.at Providence, R. 1.

For Arbors, Collets, Tapers, Attachments and Liet of '

Tools, see pages 46 to 89.
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No. 2

23 in. x 7 1-2" in. x 17 1-2 in.

UN1VERSAL M1LL1NG MACH1NE.

With Hand or Power Vertical Peed.

Patented Feb. 14, May 23, 1803 ; Aur. 29, 181i9 ; Sept. 10,

Nov. 12, 1801; Jan. 13, 1903; Others pending.

 

J ^

The table has an automatic longitudinal feed

of 23", an automatic transverse movement of

7 1-2" and can be lowered 17 1-2" from centre

of spindle.

The centres swing 10" in diameter and take

19 1-2" in length.



No. 2 23 in. x 7 1-2 in. x 17 1-2 in.

UN1VERSAL M1LL1NG MACH1NE.

The Spindle has a bole its entire length and runs in bronze

boxes provided with means of compensation for wear.

The front end is threaded and has a No. 10 taper bole.

The Cone has 4 steps for 3" belt and is hack geared, giving,

with 3 speeds of counter, 16 changes of speed direct, from

16 to 318 revolutions per minute and 8 reverse, from 17 to 290

revolutions per minute? Speeds in geometrical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1-2"; greatest distance from end

of spindle to centre in arbor support, 16 1-2". lt is clamped

at both bearings by one lever. The arbor support has a hele

for bearing for arbor, etc., as well as an adjustable centre.

Arm Braces are furnished, and with these in position,

milling can be done to 16" from face of column.

The Table, including oil pans and channels, is 40" long,

8 1-4 " wide, has a working surface 37" x a 1-4", 2 T slots 5-8"

wide, an automatic transverse movement of 7 12" and can

be lowered 17 1-2" frojn centre of spindle. Are of swing, 280J.

The Elevating Screw is telescopic.

The Feed of table, of 23", is positive and automatic in either

direction. 1t can be changed bv a simple movement of lever

on front of saddle, and, being driven from the centre, can be

used with table clamped at any angle to 53 degrees either

side of zero. There are 20 changes of feed evenly graded

from .003" to .120" to one revolution of spindle. The table

feed screw is not splined. A quick return for the table is

provided.

The Spiral Head and Foot-stock Centres swing 10" in diam

eter and take 10 1-2" in length. The head can be set at any

angle from 10 degrees below the borizontal lo 5 degree's

beyond the perpendicular. The front end of spindle is

threaded and has a No. 10 taper bole. The straight bole

through spindle, at end of taper, is 1 1-16" in diameter. By

means of the raising block the head can be set at any angle

on table. The foot-stock centre can be raised vertically and

set at an angle in a vertical plane.

Differential 1ndexing provides for all divisions from 1

to 380.

The Vise swivels and has a graduated hase. The jaws are

hardened, 5 1-8" wide, 1 14" deep and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 14" in diameter

for3 1-2" belts and sbould run about 144 to 175 revolutions

per minute direct and 100 reverse.

Weight of machine ready for shipment, about 3200 lbs.

Net Weight, about 2585 lbs. Floor Space. 77"x 75."

Dimensions of box for shipment, 56" x 36 'x 07".

Price includes No. 2 Swivel Vise, change gears, index

plates and tables explaining the use of same, 0" 3 jawed

chuck, "E'Vollet, centre rest, raising block, wrenches, and

everything else sbown in cut, together with overhead works,

boxed and delivered f.o. b.at Providence, R. 1.

Price, $ Price, with Power Vertical Feed, $

For Arbors, Collets, Tapers, Attachments ami LiBt of

Tools, seo pages 46 to 89.
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No. 2-A

23 in. x 7 1-2 in. x 17 1-2 in.

UN1VERSAL M1LL1NG MACH1NE.

Patented Feb. 14, May 23, 1H1« ; A ti|s. 20, 181H1 ; Nov. 12, 1901;

Jan. 1.1, l'i.03; Others pendiuf,'.
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The table has an automatic longitudinal feed

of 23", an automatic transverse movement of

7 1-2" and can be lowered 17 1-2" from centre

of spindle.

The centres swing 10" in diameter and take

10 1-2" In length.



No. 2-A 23 in. x 7 1 2 in. x 17 1-2 in. v

UN1VERSAL M1LL1NG MACH1NE.

The Spindle has a hele its entire length and rung in bronze

boxes provided with means of compensation for wear.

The front end is threaded and has a No. 10 taper hele. 1t is

driven by a single pulley, 11" diameter for 3" belt and is hark

geared, giving 16 changes of speed in either direction, from

15 to 376 revolution* per minute. Changes obtained by gear

ing. Speeds in geometrical progression. Driving pulley

runs at constant speed.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1-2" ; greatest distance from end

of spindle to centre in arbor support, 16 1-2". 1t is clam|M-d

at both bearings by one lever. Thearbor support has a hele

for bearing for arbor etc., as well as an adjustable centre.

Arm Braces are furnished and with these in position,

milling can be done to lti" from face of column.

The Table, including oil pans and channels, is 40" long,

8 1-4" wide, has a working surface 37" x 8 1-4", 2 T slots. 5-S'

wide, an automatic transverse movement of 7 1-2* and can

be lowered 17 1-2" from centre of spindle. Are of swing 280°.

The Elevating Screw is telescopic.

The Feed of table, of 23", is positive and automatic in either

direction. 1tcan be changed by a simple movement of lever

on front of saddle and, being driven from the centre, can be

used with table clamped at any angle to 53 degrees either

side of zero. There are 12 changes of feed in geometrical

progression, from 1-2" to 6" per minute. Range for small

mills, .001" to .016" per revolution of spindle; large mills,

.033" to .400". The table feed screw is not splined. A quick

return for the table is provided.

The Spiral Head and Foot-stock Centres swing 10" in diam-

ter and take 19 1-2" in length. The head can be set at any

angle from 10 degrees below the borizontal to 6 degree's

beyond the perpendicular. The front end of spindle is

threaded and has a No. 10 taper hele. The straight bole

through spindle, at end of taper, is 1 1-16" in diameter. By

means of the raising block the head can be set at any angle

on table. The foot-stock centre can be raised vertically and

set at an angle in a vertical plane.

Differential 1ndexing provides for all divisions from 1 to

882.

The Vise swivels and has a graduated hase. The jaws are

hardened, 5 1-8" wide, 1 1-4" deep and will open 2 3-4".

The Counter-shaft has 2 friction pulleys 14" in diameter

for 3 1-2" belts and sbould run about 275 revolutions per

minute in either direction.

Weight of machine ready for shipment, about 3400 lbs.

Net Weight, about 2750 lbs. Floor Space, 77" x 75".

Dimensions of box for shipment, approximate, 49"x36"x 67".

Price includes change gears, index plates and tables ex

plaining the use of same, 6" 3-jawed chuck, No. 2 Swivel Vise,

"E" collet, centre rest, raising block, wrenches and every

thing else sbown in cut, together with overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, $ Price, with Power Vertical Feed, $

For Arbors, Collets, Tapers, Attachments and List of

Tools, see pages 46 to 89.
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No. 3

28 in. x 8 1-2 in. x 19 in.

UN1VERSAL M1LL1NG MACH1NE.

Patented Fob. 14, May 23, 1808 ; Aug. 29, 1S90; Sept. 10,

Nov. 12,1801; Jan. 1.3, liHB; Others pending.

 

The table has automatic feeds as followji

longitudinal, 28"; transverse, 8 1-2"; vertical,

19".

The centres swing 12" in diameter and take

26" in length.
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No. 3 28 in. i 8 1-2 in. x 19 in.

UN1VERSAL M1LL1NG MACH1NE.

The Spindle has a hele its entire length and runs in bronze

boxes provided with means of compensation for wear. The

front end is threaded and has a No. 11 taper hele.

The Cone has 4 steps for 3 1-2" belt and is hark Reared,

giving with 3 speeds of counter, 16 changes of speed direct,

from 13 to 392 ; and 8 reverse, from 14 to 853 revolutions per

minute. Speeds in geometrical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 6 3-S" ; greatest distance from end

of spindle to centre in arbor support, 18 1-2". 1t is damped

at both bearings by one lever. The arbor support has a

hele for bearing for arbor etc., as well as an adjustable

centre.

Arm Braces are furnished and with these in posltlou,

milling can be done to 18" from face of column.

The Table, including oil pans and channels. is 50 14" long,

10" wide, has a working surface 45 1-2" x 10", 3 T slots 5-8"

wide, an automatic transverse movement of 8 1-2" amd an

automatic vertical movement of 19". Are of swing 280°.

The Elevating Screw is telescopic.

The -Feed of table, of 28", is positive and automatic in

either direction. 1t can be changed by a simple movement

of lever on front of saddle, and, being driven from the

centre, can be used with table clamped at any angle to 50

degrees either side of zero. There are 20 changes of feed,

evenly graded from .004" to .160" to one revolution of spin

dle. The table feed screw is not splined. A quick return

for the table is provided.

The Spiral Head and Foot-stock Centres swing 12" in diam

eter and take 26" in length. The head can be set at any

angle from 10 degrees below the herizontal to 5 degrees

beyond the perpendicular. The front end of spindle is

threaded and has a No. 11 taper hele. The straight hele

through spindle at end of taper is 1 1-4" in diameter. By

means of the raising block the head can be set at any angle

on table. The foot-stock centre can be raised vertically and

set at an angle in a vertical plane.

Differential 1ndexing provides for all divisions from 1 to

380.

The Vise swivels and has a graduated hase. The jaws

are hardened, 6 1-8" wide, 1 9-16" deep and will open 3 5-8".

The Counter-shaft has 3 friction pulleys, two 12" and one

. 14" in diameter, for 3 1-2" and 4' belts and sheuld run about

" 198 and 158 revolutions per minute direct and 178 reverse.

Weight of machine ready for shipment, about 4S25 lbs.

Net Weight, about 4030 lbs. Floor Space, 93"x 86".

dimensions of box for shipment, 65"x41"x73".

Price includes No. 3 Swivel Vise, change gears, index

plates and tables explaining the use of same, 8"3-jawed

chuck, "G" collet, centre rest, raising block, wrenches,

and everything else shewn in cut, together with overhead

works, boxed and delivered f. o. b. at Providence, It. 1.

Price, $
For Arbors, Collets, Tapers, Attachments and X.ist of

Tools, see pages 46 to 89.
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No. 4

33 1-2 in. x 9 1-2 in. x 19 in.

UN1VERSAL M1LL1NG MACH1NE.

Patented Feb, 14, May 23, 1893; Aug, 29, 1699; Sept, 10,

Nov. 12, 1901 ; .lau. 18, 1903; Others pending.

 

The table has automatic feeds as follows .

longitudinal, 33 1-2"; transverse, 9 1-2"; verti

cal, 19".

The centres swing 14" in diameter and take

32" in length.
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No. 4 33 1-2 in. x 9 1-2 in. x 19 in.

UN1VERSAL M1LL1NG MACH1NE.

The Spindle has a hele its entire length and run- in bronze

boxes provided with means of compensation for wear. The

front end is threaded and has a No. 11 taper hele.

The Cone has 4 steps for 3 1-2" belt and is hack geared, giv

ing, with 3 speeds of counter, 16 changes of speed direel,

from 10 to 452 ; and 8 reverse, from 12 to 386 revolutions per

minute. Speeds in geometrical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 7 1-4"; greatest distance from end

of spindle to centre in arbor support, 21". 1t 1s clamped at

both bearings by one lever. The arbor support has a hele for

bearing for arbor etc., as well as an adjustable centre.

Ann Braces are furnished nnd with these in position,

milling can be done to 19 1-2" from face of column.

The Table, including oil pans and channels, is 59 3-4" long.

11 1-2" wide, has a working surface 54 1-2" x 11 1-2", 3 T

slots, 3-4" wide, an automatic transverse movement of 9 1-2*,

an automatic vertical movement of 19". Are of swing, 270°.

The Elevating Screw is telescopic.

The Feed of table, of 33 1-2', is positive and automatic in

either direction. 1t can be changed by a simple movement

of lever on front of saddle, and, Yieing driven from the cen

tre, can be used with table clamped at any angle to 48 degrees

either side of zero. There are 20 changes of iced, evenly

graded from .004" to .200" to one revolution of spindle. The

table feed screw is not splined. A quick return for the table

is provided.

The Spiral Head and Foot-stock Centres swing 14" in diame

ter and take 32" in length. The head can be set at any angle

from 10 degrees below the herizontal to 5 degrees beyond the

perpendicular. The front end of spindle is threaded and has

a No. 11 taper hele. The straight bole through spindle at end

of taper is 1 1-4" in diameter. By means of the raising block

the headcanbesetatanyangleon table. The foot-stock centre

can be raised vertically and set at an angle in a vertical plane.

Differential Indexing provides for all divisions from 1 to

380.

The Vise swivels and has a graduated hase. The jaws are

hardened, 6 1-8" wide, 1 9-16"deep and will open 3 5-8",

The Counter-shaft has 3 friction pulleys, two 14" and one

16" in diameter for 4" belts, and sheuld run about 225 and

175 revolutions per minute, direct; and 200 reverse.

Weight of machine ready for shipment, about 6000 lbs.

Net Weight , about 5000 lbs . Floor Space , 110" x 92". t (

Dimensions of box for shipment, 73" x 46" x 72".

Price includes No. 3 Swivel Vise, change gears, index

plates, and tables explaining the use of same, 9" 3-jawed

chuck, "G" collet, centre rest, raising block, wrenches, and

everything else shewn in cut, together with overhead works,

boxed ana delivered f. o. b. at Providence, R. 1.

Price, $

For Arbors, Collets, Tapers, Attachments and List of Tools,

see pages 46 to 89.
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D1MENS1ONS OF

PLA1N M1LL1NG MACH1NES.

 

No. of Machine. 00 0 1 11l 2 2B

No. of Taper Hol«>

in .Spindle. s il 10 10 10 10

Distance from

Centreof Swindle

to O. H. Arm. 5 1-8" 6 1-8" 5 1-2" 5 1-2" 6 1-2' 5 1-2"

Greatest Distance

from End of

Spindle to Centre

in 0. 11. Arm or

Arbor Support. 10 1-2" 10 1-2" 1-6" 16 1-2" 10" 10 1-2"

Back Geared. No No No No Yes Yes

Working Surface

of Tnhd«.

16" x 20" x

8"

32" x 32" x 34" x 34" x

Transverse Move

ment of Table.

5 1 2" 10" 10" 10" 10"

Greatest Distance

from Centre of

Spindle to Top

of Table.

4 14" 4 1-4" -6 1-2" 7 1-2" 6 1-2" 7 1-2"

7 12" 14 12" 18 1-2" 18" 18 1-2" 18"

Length "f Auto

matic Feed.
16" 24" 24" 28" 28"

No. of Changes of

Feed.
8 8 12 12 12

Variations in Feed

1o one Rev. of

Spindle.

.W15" .005"

l..

.005" .005"

to

.12"

.005"

to to to

.100".11" .00" .01"

Net Weight. 1 R. F.

lbs. ( S. F.

940 975

975

1700

1760 2080

2000

2000 2400

Floor Space.
30" x

36"

57" x 76" x

59"

76" x

51"

80" x 87"x

55"42"

Price.
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D1MENS1ONS OF

PLA1N M1LL1NG MACH1NES.

No. of Machine. 3 4 .'1
I 12

!
13 | 131!

i 2*

No. Taper Hole

in Spindle. 11 11 | 12 ' 10

.i ;

10 10 11

Distance from

Centre of

Spindle toO.

H. Arm.
6 3-8" 7 1-4" 8 3-C"j3 3-16"

I
2 7 8" 3 11-16 7 14"

Greatest Dis

tance from

endof spindle

to Centre in

Arbor

Support.

22" 21"

l

28" 9 3 4" 11" 12 1-2" 2« 1-2"

Back Geared.
Yes Yea Yes

Working Sur

face of Table.

42" x

12"

48" x

14"

54"x 29" x

u"

27"x 34"x 72" x

17 14"

Transverse

Movement of

Table or

Spindle.

16" 8" 8 12"

Greatest Dis

tance from

Centre of

Spindle to top

of Table.

8" 8 3 4" 9 3-4" 5-8" 3" 2" 12"

l.ength ofAuto

matic Feed.

19 3-4" 20" 19 1-2" 7 12" 9 3-8" ,,,- 19"

No. of Changes

of Feed.

34" 42" 48" 20" 15" 30" 72"

12 12 20 4 4- 4 20

Variations in

Feed ta one

rev.ofSpindle

.006"to

.198"

.008°to .0llT"to

AW"

.012"to

.059"

015"to

.066"

.012"to .006"tO

.280" .062" .300"

NetWeight. lbs. 3690 4340 7000 17S0 2550 2315 5925

Floor Space.
84" x

75"

102" x 115"x

98"

63" x

41V'

49" x

47"

72" x

51 1-2"

59"x

153"

Price.

81"

—
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No. 00

7 in. and 4 1-4 in. x 4 1-4 in. x 7 1-2 in.

HAND M1LL1NG MACH1NE.

 

The table has a longitudinal movement of 7',

a transverse movement of 4 1-4" and can be

lowered 7 1-2" from centre of spindle.
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No. 00

7 in. and 4 1-4 in. x 4 1-4 in. x 7 1-2 in.

HAND M1LL1NG MACH1NE.

The Spindle has a hele its entire length and runs in bronze

boxes provided with means of compensation for wear. The

front end has a No. 9 taper hele.

The Cone has 4 steps, the largest 9" diameter for 2" belt.

The Overhanging Arm can be removed or turned out of

the way. Distance from centre 0f spindle to arm, i 1-8";

greatest distance from end of spindle to centre in arm,

10 1-2".

The Table, including oil pans and channels, is 20" long,

7 1-2" wide, has a working surface 16"x5 1-4", 1 T slot 51S"

wide, a transverse movement of 4 1-4" and can be lowered

7 1-2" from centre of spindle.

The Feed of table, of 4 1-4", is obtained by the extreme

throw of the lever at any setting. The table rack allows a

longitudinal movement of 7".

An Adjustable Dial, graduated to read to tbousandths of

an inch, indicates the transverse movement of the table.

The Vertical Movement, of 7 1-2", is operated by a lever on

the front of the knee. An adjustable stop is provided. The

knee saddle and table are counterhalanced by weights inside

of the column.

The Vise is flanged and has hardened jaws 4 1-8" wide,

1 1-16" deep and will open 2".

The Counter-shaft has 1 tight and 2 loose pulleys 10"

in diameter for 2 1-2" belts and sbould run about 250 revo

lutions per minute.

Weight of machine ready for shipment, about 1300 lbs.

Net Weight, about 940 lbs.

Floor Space, 36"x36".

Dimensions of box in which machine is shipped, about

41"x29"x61".

Price includes No. 1 Flanged Vise, "C" collet, oil can,

wrenches and everything else sbown in cut, together with

overhead works, boxed and delivered f. o. 11. at Providence,

R.1,

For Arbors, Collets, Tapers, Attachments and last of

Tools, see pages 46 to 89.
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No. 0

16 in. x 4 1-4 in. x 14 1-2 in.

PLA1N M1LL1NG MACH1NE.

Screw Feed Machine Patented

May 23, 1803; Aug.'>;>, 1800; Jan. 13,1003.

 

Cut Sbows Rack Feed Machine.

The table has an automatic longitudinal feed

of 10", a transverse movement of 4 1-4", and

can be lowered 14 1-2" from centre of ppindle.
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No. 0

16 in. x 4 1-4 in. x 14 1-2 in.

PLATTE M1LL1NG MACH1NE.

With Rack or Screw Peed.

The Spindle has a hele 1ts entire length amd runs in bronze

boxed provided with means of compensation ior wear. The

front end has a No. 9 taper hele.

The Cone has 4 steps for 2 14" belt, giving 4 changes of

speed direct and 4 reverse from 90 to 800 revolutions per

minute.

The Overhanging Arm can be removed or turned out of the

way. Distance from centre of spindle to arm, 5 1-8" ; great

est distance from end of spindle to centre in arm, 10 1-2".

The Table, including oil pans and channels, is 25" long, 27"

for Screw Feed Machine, 8" wide, has a working surface 20"

x 8", 3 T slots 1--" wide, a transverse movement of 4 1-4"

and can be lowered 14 1-2" from centre of spindle.

The Feed of table, of 16", is automatic in either direction

and can be automatically released at any point. There are

8 changes of feed varying from .005" to .11" to one revolu

tion of spindle.

Adjustable Dials graduated to read to tbousandths of an

inch indicate the transverse and vertical movements of

table. Machine with Screw Feed has dials, graduated to

read to tbousandths of an inch, for longitudinal feed.

The Vise, with Rack Feed Machine, is Hanged and has

hardened jaws 4 1-8" wide, 1 1-Hi" deep and will open 2".

The Vise, with Screw Feed Machine, swivels and has a

graduated hase. The jaws are hardened, 5 1-8" wide, 1 14"

deep and will open 2 3-4".

The Counter-shaft has 1 tight Mid 2 loose pulleys 12" in

diameter for 2 1-2" belt, and sheuld run about 180 revolu

tions per minute in either direction.

Weight of machine ready for shipment1 Rack Feed, about

1260 lbs.; Screw Feed, about 1375 lbs.

Net Weight, about 970 lbs.

Floor Space, 57"x 42".

Dimensions of boxes in which machines are shipped, Rack

Feed, 40"x 38"x 61" ; Screw Feed, 39"x 38"x 61".

Price' includes vise, No. 1 Flanged for Rack Feed, or No. 2

Flanged for Screw Feed, oil can, " C " collet, wrenches and

everything else shewn in cut, together with overhead works

boxed and delivered f. o. b. at Providence, R. 1.

Price, with Rack Feed, $

Price, with Screw Feed, $
For Arbors, Collets, Tapers, Attachments and List of

Tools, see pages 4f> to 89.
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No. 1

24 in. x 6 1-2 in. x 18 1-2 in.

PLA1N M1LL1NG MACH1NE.

Screw Feed Machine Patented

May 23, 18931 Aug. 29, 1899; Jan. 1,1903.

 

Cut Sbows Screw Feed Machine.

The table has an automatic longitudinal feed

of 24", a transverse movement of 6 1-2", and can

be lowered 18 1-2" from centre of spindle.
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No. 1

24 in. x 6 1-2 in. x 18 1-2 in.

PLA1N M1LL1NG MACH1NE.

With Rack or Screw Feed.

The Spindle has a hele its entire length and rups in bronze

boxes provided with means of compensation for wear. The

front end is threaded and has a No. 10 taper hele.

The Cone has 4 steps for 3" belt, giving, with 2 speeds of

counter, 4 changes of speed direct and 4 reverse, from 65 to

292 revolutions per minute; or 8 direct, from 56 to 333 revo

lutions per minute.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1-2"; greatest distance from end

of spindle to centre in arbor support, 16". The arbor sup

port has a hele for bearing for outer end of arbor etc., us

well as an adjustable centre.

Arm Braces are furnishedand with these in position mill

ing can be done to 13" from face of column.

The Table, including oil pans and channels, is 38" long, 10"

wide, and has a working surface 32" x 10", 3 T slots 5-8"

wide, a transverse movement of 6 1-2" and can be lowered

18 1-2" from centre of spindle.

The Elevating Screw Istelescopic.

The Feed of table, of 24", is automatic in either direction

and can be automatically released at any point. There are

8 changes of feed, varying, on the Rack Feed Machine, from

.007" to .12" and on the Screw Feed Machine from .005" to

.09" to one revolution of spindle.

Adjustable Dials, graduated to read to tbousandths of an

inch, indicate the transverse and vertical movements of

table. Machine with Screw Feed has a dial, graduated to

read to tbousandths of an inch, for longitudinal feed.

The Vise, with Rack Feed Machine, is Hanged and has

hardened jaws 5 1-8" wide, 1 14" deep and will open 2 3-4".

The Vise, with Screw Feed Machine, swivels and has a

graduated hase. The jaws are hardened, 5 1-8" wide, 1 1-4'

deep, and will open 2 3-4".

The Counter-shaft has 2 tight and 2 loose pulleys 14" in

diameter for 3 1-2" belt and sheuld run about 105 revolu

tions per minute in either direction.

Weight of machine ready for shipment 1 Rack Feed, about

2200 lbs. ; Screw Feed, about 2320 lbs.

Net Weight, Rack Feed, about 1700 lbs.; Screw Feed,

about 1790 lbs.

Floor Space, 76" x 59".

Dimensions of box in which machine is shipped, 50" x

34"x 63".

Price includes vise, No. 2 Flanged for Rack Feed, or No. 2

Swivel for Screw Feed, oil can, " E " collet, wrenches, and

everything else shewn in cut, together with overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, with Rack Feed, $

Price, with Screw Feed, $

For Arbors, Collets, Tapers, Attachments and List of

Tools, see pages 46 to S9.
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No. 1-B

24 in. x 7 1-2 in. x 18 in.

PLA1N M1LL1NG MACH1NE.

Patented May 23, 1898; Aug. 29, 1899; Sept. 10, 1901;

Jan. 13, 1903; Others pending.

 

The table has an automatic longitudinal feed

of 21", an automatic transverse movement of

7 1-2" and can be lowered 18" from centre of

spindle.



No. 1-B

24 in. x 7 1-2 in. x 18 in.

PLA1N M1LL1NG MACH1NE.

The Spindle has a bole its entire length and runs in bronze

boxes provided with means of compensation for wear.

The front end is threaded and has a No. 10 taper bole.

The Cone has 4 steps for 3" hell, giving with 3 speeds of

counter, 8 changes of speca direct trom 56 to 333 revolutions

per minute and 4 reverse from 65 to 292 revolutions per

minute. Speeds in geometrical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1-2"; greatest distance from end

of spindle to centre in arbor support, 16 1-2". The arbor

support has a hele for bearing for outer end of arbor etc.,

as well as an adjustable centre. 1t is clamped a l both bear

ings by one lever at the front of machine.

Arm Braces are furnished and with these in position mill .

ing can be done to 16"' from face of column.

The Taole, including oil pans and channels, is 39 1-2" long,

10" wide, has a working surface 32" x 10", 3 T slots 5-8" wide,

a transverse movement of 7 1-2" and can be lowered 1s"

from centre of spindle.

The Elevating Screw is telescopic and does not pass below

the base of the machine.

The Feed of table, of 24", is positive and automatic in

either direction. 1t can be changed by a simple movement

of a lever on the front of the saddle. lt is driven by a chain

and sprocket wheels. There are 12 changes of feed obtained

by means of change gears varying from .005" to .100" to one

revolution of spindle.

Adjustable Dials, graduated to read 1o tbousandths of

an inch, indicate the longitudinal, transverse and vertical

movements of table..

The Vise swivels and has a graduated hase. The jaws are

hardened, 5 1-8" wide, 1 1-4" deep and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 14" in diameter

for 3 1-2" belts and sheuld run about 90 and 120 revolutions

per minute direct and 105 reverse.

Weight of machine ready for shipment, about 2675 lbs.

Wet Weight, about 20S0 lbs.

Floor space, 76" x 51".

Dimensions of box in which machine is shipped, 53" x

34"x67".

Price includes No. 2 Swivel Vise, oil can, "E" collet,

wrenches and everything else sbown in cut, together with

overhead works, boxed and delivered f. o. b. at Providence,

K. 1.

Price, $

For Arbors, Collets, Tapers, Attachments and List of

Tools, see pages 46 to 89.



No. 2

28 in. i 6 1-2 in. x 18 1-2 in.

PLA1N M1LL1NG MACH1NE.

8crew Feed Machine Patented

May 23. 1S93; Aug. 29, 1SM; Jan. 13, 1903.

 

CUT SHOWS- SCREW FEED MACHINE.

The table has an automatic longitudinal feed

of 38', a transverse movement of 6 1-2", and

be lowered 18 1-2' from centre of spindle.
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No. 2

28 in. x 6 1-2 in. x 18 1-2 in.

PLA1N M1LLING MACH1NE.

With Sack or Screw Feed.

The Spindle has a hele iu entire length amd runs in bronze

boxes provided with means of compensation for wear.

The front end is threaded and has a No. 10 ta(ier hele.

The Cone has 4 steps for 3' belt and is hack geared giving,

with 2 speeds of counter, 8 changes of speed direct and

8 reverse, froml, to 290 revolutions per minute1 or 16 direct,

from 16 to 318 revolutions per minute. Speeds in geoinet-

rical progression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 1-2"; greatest distance from end

of spindle to centre in arbor support, 16". 1t is clamped at

both bearings by one lever. The arbor sup|1ort has a hele

for bearing for arbor, etc., as well as an adjustable centre.

Arm Braces are furnished, and with these in position,

milling can be done to 13 1-2" from face of column.

The Table, including oil pans and channels, is 40" long,

10 1-4" wide, has a working surface 34" x 10", 3 T slots 5 8"

wide, a transverse movement of 6 1-2" and can be lowered

18 1-2" from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 28", is automatic in either direc-

tiou and can be automatically released at any point.

There are 12 changes of feed varying, on the Rack Feed

Machine from .006" to .13", and on the Screw Feed Machine

from .005"to .12" to one revolution of spindle.

Adjustable Dials, graduated to read to tbousandths of an

inch, indicate the transverse and vertical movements of

table. Machine with Screw Feed has dials, graduated to

read to tbousandths of an inch, for longitudinal feed.

The Vise, with Rack Feed Machine, is flanged and has

hardened jaws 6 1-8" wide, 1 9-16" deep, and wiliopen 3 5-8".

The Vise, with Screw Feed Machine, swivels and has a

graduated hase. The jaws are hardened, 5 1s" wide, 1 1-4"

deep, and will open 2 3-4".

The Counter-shaft has 2 tight and 2 loose pulleys 14" in

diameter for 3 1-2" belts and should run about 160 revo

lutions per minute in either direction.

Weight of machine ready for shipment 1 about 2700 lbs.

Net Weight, about 2175 lbs.

Floor Space, Rack Feed Machine, 68"x 57"; Screw Feed

Machine, 86"x 59".

Dimensions of box in which machine is shipped, 50"x 34"

x 63".

Price includes vise, No. 3 Flanged for Rack Feed or No. 2

Swivel for Screw Feed, oil can, "E" collet, wrenches and

everything else sbown in cut, together with overhead works,

boxe'd anddelivered f. o. b. at Providence, R. 1.

Price, Rack Feed, $ Price, Screw Feed, $

For Arbors, Collets, Tapers, Attachments and List of

Tools, see pages 46 to 80.



No. 2-B

28 in. x 7 1-2 in. x 18 in.

PLA1N M1LL1NG MACH1NE.

1'Ht.uuM May a. 1*8; Au.e. -23, l.-90; Sept. 10, 1901 ;

3an. 18, 1903; Others pending.

 

The table has an automatic longitudinal feed

of 3Ss, an automatic transverse movement of

; 1-'.'" and a1> autonu-fn- 1 1— ' -^feevl of 18".
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No. 2-B

28 in. x 7 1-2 in. x 18 in.

PLA1N M1LL1NG MACH1NE.

The Spindle has a hole its entire length and runs in bronze

boxes provided with means of compensation for wear. The

front end is threaded and has a No. 10 taper bole.

The Cone has 4 steps for 3" 1>elt and is hack geared. giving

with 3 speeds of counter, 16 changes of speed direct from

16 to 318 revolutions per minute and 8 reverse from 17 to

290 revolutions per minute. Speeds in geometrical progres

sion.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 5 12"; greatest distance from end

of spindle to centre in arbor support, 16 1-2". 1t is clamped

at both bearings bv one lever. The arbor support has a

hele for bearing for arbor etc., as well as an adjustable

centre.

Arm Braces are furnished and with these in position, mill,

ing can be done to Hi" from face of column.

The Table, including oil pans and channels, is 40" long,

10" wide, has a working surface 34"xl0", 3 T slots, fi-8" .vide,

an automatic transverse movement of 7 1-2" and can be

lowered 18" from centre of spindle.

The Elevating Screw is telescopic and does not pass below

the base of the machine.

The Feed of table, of 28", is positive and automatic in either

direction, screw driven and can be changed by a simple

movement of lever on front of saddle. 1t is driven by a

chain and sprocket wheel. There are 20 changes of feed

obtained by means of change gears varying from .003" to

.120" to one revolution of spindle.

Adjustable Dials graduated to read to tbousandths of an

inch indicate the longitudinal, transverse and vertical move

ments of tabic.

The Vise swivels and has a graduated base. The jaws are

hardened, 5 1-8" wide, 1 1-4" deep and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 11" in diameter

for 3 1-2" belts and sheuld run about 144 and 173 revolutions

per minute direct, and 100 reverse.

Weight of machine ready for shipment, about 3000 lbs.

Net Weight, about 2435 lbs.

Floor Space, 87"x 55".

Dimensions of box for shipment, 50"x 34"x63".

Price includes No. i Swivel Vise, "E" collet, wrenches and

everything else sbown in cut, together with overhead works,

boxe"d and delivered f. o. b. at Providence, R. 1.

Price, $ .
For Arbors, Collets, Tapers, Attachments and List ot^.

Tools, see pages 46 to 89. JJ
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No. 3

34 in. i 9 in. i 19 3-4 in.

PLA1N M1LL1NG MACH1NE.

Vw* Feed Machine Patented Feb. 6, 1900.

Rack Feed Machine Patented Jan. 18, 1898; Feb. ti, 1900.

Others pending.

I
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No. 3

34 in. i 9 in. x 19 3-4 in.

PLAIN M1LL1NG MACH1NE.

With Rack or Screw Feed.

The Spindle ha» a hole its entire length and run-* in bronze

boxes provided with means of compensation for wear. The

front end is threaded and has a No. 1t taper bole.

The Cone has 4 steps for 3 1-2" belt and i- bark reared,

giving, with 2 speed* of eounter. 16 chanre-* of *peed, from

13 to 3>>2 revolutions per minute. Speed» in geome4rical

progression.

The Overhanging Arm is a solid steel har. •Dh^anre from

centre of spindle to arm, 6 3> ; greate-t distance from ei.d

of spindle to centre in arbor support, 22 . 1t 1* clamped °i

both bearings bv one lever. The arbor support ha-* a hole

for bearing for arbor etc.. as well as an adjustable centre.

Arm Braces are furnished, and with the^e in position,

milling can be done to 20* from face of column.

The Table, including oil pans and channels is 50* 1on*,

M 14" wide, has a working surface 42" x 12 , 3 T slots

5-8" wide, a transverse movement of y', and can be low

ered 19 3-4" from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 34", is automatic in either direction

apdean be automatically released at any point. 1t is driven

direct from the spindle by a chain and sprocket wheels.

There are 20 changes of feed, obtained by means of change

gears, varying from .005" to .200" to one revolution of spin

dle. A fine band feed is also provided. When the feed is

automatically released, the table remains locked in position.

Adjustable Dials graduated to read to theusandths of an

inch indicate the transverse and vertical movements of table.

The Vise is flanged and has hardened jaws 6 1-8' wide,

1 9-16" deep, and will open 3 5-8".

The Counter-shaft has 2 tight and 2 loose pullevs, 14" and"

18" in diameter for 4" belts, and sheuld run about l98 and

158 revolutions per minute.

Weight of machine readv for shipment about 4420 lbs.

Net Weight, about 3625 lbs.

Floor Space, 84" x 63".

Dimensions of box in which machine is shipped, 65"x44"

X 71".

Price includes No. 3 Flanged Vise, oil can, "G" collet,

wrenches, and everything else shewn in cut, together with

overhead works, boxed and delivered f. o. b. at Providence,

E.1.

Price, Rack or Screw Feed, $ With Pump, $

For Arbors, Collets, Tapers, Attachments and List ol

Tools, see pages 46 to 89.
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No. 4

42 in. x 8 3-4 in. x 20 in.

PLA1N M1LL1NG MACH1NE.

Patented Oct. is, l«ri; Jan. is. lmt*; Feb. 6, 1900.

Others pending.

 

 

«v -:,li£p
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The table has an automatic longitudinal feed

of 42", au automatic transverse movement of

8 3-4' and can be lowered 20" from centre of

spindle.
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No. 4 42 in. x 8 3-4 in. x 20 in.

PLA1N M1LL1NG MACH1NE.

The Spindle has a hele its entire length and runs in bronze

boxes provided Wilh means of compensation for wear. The

front end is threaded, has a No. 11 taper hele, a recess

across the end and a cap nut by which an arbor or collet

provided with a clutch collar can be iiesttively locked.

The Cone has 4 steps for 3 1-2". belt ami is hack geared,

.iving, with 2 speeds of counter, 12 changes of speed, from

.0 to 487 revolutions per minute. Speeds in geometrical pro

gression.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 7 14"; greatest distance from end

of spindle to centre in arbor support, 21". 1t is clamped at

both bearings by one lever. An arm support is furnished

that has a bearing for the arbor, thus allowing the usual

arbor support to be used at any intermediate iioint near

the cutter and with the support in position, milling can be

done to 22 1-2" from face of column.

The Table, including oil pan* and channels, is 60" long,

15 7-8" wide, has a working sin face 48/ x 14", 3 T slots 3-4"

wide, an automatic transverse feed of 8 3-4" and can be low

ered 20" from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 42", is automatic in either direction

and can be antomatically released at any point. 1t is driven

by a chain and sprocket wheels. There are 20 changes of

feed, obtained by means of change gears, varying from .006"

to .300" to one revolution of spindle. A Hne hand feed is

also provided. When the feed is automatically released the

tabic remains locked in position.

Adjustable Dials, graduated to read to theusandths of an

inch, indicate the longitudinal, transverse and vertical move

ments of table.

The Vise is flanged and has hardened jaws 7 1-8" wide, 2"

deep and will open 4 1-2".

The Counter-shaft has 2 tight and 2 loose pulleys 14" and

18"in diameter for 4" bells and sbould run about 225 and

175 revolutions per minute.

Weight of machine ready for shipment1 Hand Vertical

Feed, without pump, about 5350 lbs. ; with pump, about 5415

lbs.; Power Vertical Feed, witheut pump, about 6100 lhs. ;

with pump, about 6105 lbs. Tools, about 125 lbs.

Net Weight 1 Hand Vertical Feed, witbout pump, about.

4465 lbs.; with pump, about 4530 lbs. ; Power Vertical Feed,

without pump, about 5200 lbs.; with pump, about 5205 lbs.

Tools, about 100 lbs.

Dimensions ot* boxes for shipment; Hand A ertical Feed,

72"x52"x75"; Power Vertical Feed, 07"x51"x73".
Price includes No. 4 Flanged Vise, oil can, "GH collet,

wrenches ami everything else sbown in cut, together with

overhead works, boxed and delivered f. o. b. at Providence,

R.1. Price, $ Price, with Pump, $
For Arbors, Collets, Tapers, Attachments and List of

Tools, see pages 46 to 89.
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No. 5

48 in. x 9 3-4 in. x 19 1-2 in.

PLA1N M1LL1NG MACH1NE.

Patented Oct. in, lH11->; Jan. 18, 1898; Feb. 6, 1900.

Others pending.

 

The table has an automatic longitudinal feed

of 48', an automatic transverse movement of

9 3-4" and the table can be lowered 19 1-2'

from centre of spindle.



No. 5

48 in. i 9 3-4 in. x 19 1-2 in.

PLAIN M1LL1NG MACH1NE.

With Hand or Power Vertical Feed.

The Spindle has a hole its entire length and runs in bronze

boxes provided with means of computation for wear. The

front end is threaded, has a No. 12 taper bole, a recess across

the end and a cap nut bv which an arbor or collet provided

with a clutch collar can be positivelv locked.

The Cone has 3 steps for 4 1-2" belt and is double hack

geared, giving, with 2 speeds of counter, 18 changes of

speed, varying from 10 to 404 revolutions per minute.

Speeds in geometrical progression.

The Overhanging Arm is a solid steel har. instance from

centre of spindle to arm, 8 3-8 '; greatest distance from end

of spindle to centre in arbor support, 28". 1t is clamped at

both hearings by one lever. An arm support is furnished

that has a bearing for the arbor, thus allowing the usual

arbor support to be used at any intermediate point near

the cutter, and, with the support in position, milling can be

done to 27" from face of column.

The Table, including oil pansand channels, ls 66 1-4" long,

18* wide, has a working surface 54"x 16", 3T slots 3-4" wide,

an automatic transverse feed of 9 3-4" and can be lowered

19 1-2" from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 48", is automatic in either direction

and can be automatically released at any point. 1t is driven

by a chain and sprocket wheels. There are 20 changes of

feed, varving from .007" to .350" to one revolution of spindle.

A fine hand Mod is also provided. When the feed is auto

matically released, the table remains locked in position.

Adjustable Dials, graduated to read to theusandths of an

1nch, indicate the movements of table.

The Vise is flanged and has hardened jaws 7 1-8" wide, 2"

deep and will open 4 1-2".

The Counter-shaft bas2 tight and loose pulleys, 10" and 20"

in diameter for 5" belts and sheuld run about 325 and 170

revolutions per minute.

Weight of machine ready for shipment1 Hand Vertical

Feed, witbout pump, about 8146 lbs., with pump, about 8225

lbs.; Power Vertical Feed, witheut pump, about 8255 lbs.,

with pump, about 8345 lbs. ; tools, about 250 lbs.

Net Weight1 Hand Vertical Feed, witbout pump, about

6960 lbs., with pump, about 7245 lbs. ; Power Vertical Feed,

witbout pump, about 7040 lbs., with pump, about 7235 lbs. ;

tools, about 200 lbs. Floor Space, 115"x72".

Dimensions of box for shipment, 77"x 58"x 77".

Price includes No. 4 Flanged Vise, oil can, "T" collet,

wrenches, and everything else shewn in cut, together with

overhead works, boxed and delivered f. o. b. at Providence,

R. 1. Price, $ With Pump, $

Price, with Power Vertical Feed, $ With Pump, $

For Arbors, Collets, Tapers, Attachments amf l.istj'

Tools, see pages 40 to 87.
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No. 12

26 in. x 5-8 in. x 7 1-2 in.

PLA1N M1LL1NG MACH1NE.

 

»"

The table has an automatic longitudinalfeed

of 20", the spindle has a transverse adjustment

of 5-8" and the greatest distance from centre

of spindle to top of table is 7 1-2".
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No. 12

26 in. x 5-8 in. x 7 1-2 in.

PLA1N M1LL1NG MACH1NE.

The Spindle runs in bronze boxes provided with means

of compensation for wear. 1t is driven from cone by gear

and pinion, has a vertical adjustment by mean* of nuts

placed on a vertical screw and a transverse adjustment of

5-8". Tho front end has a No. 10 taper hele.

The Cone has 3 steps for 2 1-2" belt.

The Overhanging Arm has an adjustable centre support and

brace. Distance from centre of spindle^to arm, 3 11-16";

greatest distance from end of spindle to centre in arm, with

arm brace in position, 8 1-4"; witheut arm brace, 10 1-4".

The Table, including oil pans and channels, is 37" long

and 10" wide, has a working surface 29"x 6", and a T slot

5-8" wide. Greatest distance from centre of spindle to top

of table, 7 1-2"; least, 2 1-2".

The Feed of table, of 26", is automatic in eitherdllreetion

and can be automatically released at any point. 1t is driven

by a chain and sprocket wheels. There are 4 changes of

feed, obtained by means of change gears, varying from

.012" to .059" to one revolution of spindle.

An Oil Tank forms part of the hase of the machine and

provides for the use of a pump.

The Vise is flanged, has hardened jaws 0 1-8" wide, 1 0-16"

deep and will open 3 5-8".

The Counter-shaft has tight and loose pulleys 10" in diam

eter for 3" belt and sheuld run about 280 revolutions per

minute.

Weight of machine ready for shipment, about 2210 lbs.

Net Weight, about 1780 lbs.

Floor Space, 63" x 46".

Dimensions of box in which machine is shipped, 44"x40"

x 59".

Price includes No. 3 Flanged Vise, oil can, wrenches, and

everything else shewn in cut, together with overhead works

boxed and delivered f. o. b. at Providence, 1t. 1.

Price, $

An Oil Pump, Pipes, etc., furnished when desired.

Price, $

For Arbors, Collets and Tapers, see pages 46 to 53; 1ndex

Centres, pages 77 to 86 ; Vises, pages 87 to 89.



No. 13

15 in. x 3 in. x 9 3-8 in.

PLA1N M1LL1NG MACH1NES.

 

The table has an automatic longitudinal

feed of 15", a transverse movement of 3", and

the greatest distance from centre of spindle to

top of table is 9 3-8". It is also made with

Compound T* "-,^Gears.
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No. 13

15 in. x 3 in. x 9 3-8 in.

PLA1N M1LL1NG MACH1NES.

The Spindle runs in bronze boxes provided with means of

compensation for wear. 1t is driven from cone by gear and

pinion and has a vertical adjustment by mean* of nuts placed

on a vertical screw. The front end has a No. 10 taper hele.

The Cone has 3 steps for 3" belt.

The Overhanging Arm has an adjustable centre support

and an arm brace. Distance from centre of spindle to arm,

2 7-8"; greatest distance from end of spindle to centre in

arm, 11 .

The Table, including oil pans and channels, is 31 1-2" long

and 10 1-2" wide, has a working surface 27"x 8", 3 T slots

5-8" wide and a transverse movement of 3". Greatest dis

tance from centre of spindle to top of table, 9 3-8"; least,

3 5-8".

The Feed of table, of 15", is automatic and can be auto

matically released at any point. 1t is a screw feed and can

be quickly returned by hand. There are 4 changes of iced,

varying from .015" to .066" to one revolution of spindle.

1n addition to the oil pans and channels surrounding the

table, an oil tank is attached to each machine providing for

the use of a pump.

The Vise is flanged, has hardened jaws 6 1-8" wide, 1 9-16"

deep, and will open 3 5-8".

The Counter-shaft has tight and loose pulleys 10" in diam

eter for 3 1-4" belt and sheuld run about 2*75 revolutions

per minute.

Weight of machine readvfor shipment, about 2960 lbs.

Net Weight, about 2450 lbs. Floor Space, 49"x47".

Dimensions of box in which machine is shipped, 48"x

39"x 64".

Price includes No. 3 Flanged Vise, oil can, wrenches, and

everything else sbown in cut, together with overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, $

An Oil Pump, Pipes, etc., furnished when desired.

Price, $

This machine is also furnished with COMPOUND BACK

GEARS ; when so fitted 1

The Spindle has a bole its entire length and a recess

across the front end. The outer support has a bearing for

arbor.

The Counter-shaft has tight and loose pulleys 15" and 18"

in diameter for 3 1-2" belts and sbould run about 275 and

333 revolutions per minute.

Weight of machine readv for shipment, about- 3210 lbs.

Net Weight, about 2600 lbs. Floor Space, 49" x 47".

Dimensions of box in which machine is shipped, 48" x 39"

x 64".

Price, $ Price, with pump, $

For Arbors, Collets and Tapers, see pages 46 to sir'

Centres, pages 77 to 86; Vises, pages 87 to 89.
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No. 13-B

30 in. x 2 in. x 9 in.

PLAIN M1LL1NG MACH1NE.

 

The table has an automatic longitudinal feed

of 30"; the spindle has a transverse adjustment

of 2" and the greatest distance from centre of

spindle to top of table is 9".



is

N0.13-B

30in.x2in.z9in.

PLAIN MILL1NG MACH1NE.

The Spindle runs in bronze l«o*es provided who mwB« of

compensation for wear. 1t is driven from rone by rear x^i

pdnion, has a vertical adjustment of c* and a trar-wr-*

adjustment of 2". The front end ha» a No. 1" tai.r bo..

The Cone has 3 s4eps, the largest 12 1-4" ;a diameter, for

2 3-4" belt.
The Overnanging Arm is a solid steel bar. Distance fnwn

centre of spindle lo arm, 3 l1-lc"; greau-4 distance !-• •>.

end of spindle to centre in arbor support with nu l.rs- e
in position, 10 1-2"; witheut arm brace, 12 1-2'. T1 e *-•-.-

support has a bronze bushing for bearing of arlwr, al-.i an

adjustable centre.
The Table, including oil pans and channels. i* 42" 1«.•

and 12" wide, has a working surface. 34' \ > 12 at.-l 3T-...--

5-8" wide. Greatest distance from centre of spindie to to.•

of table, s", least, 3".

The Feed of table, of 30", is automatic in either direction.

An automatic stop is provided which releases the feed at

anv desired point. The feed is driven by a chain a• d

sprocket wheels through a worm and worm wheel to a rack

on under side of table, thug combining the advanta>.'. - of a

rack and screw feed machine and securinir a powerful,

direct and eteadv feed. There are 4 chan-rc~ of feed nb.
tained by means of change gears, varying from ."12 to .i* 2 SO

to one revolution of the spindle.

The Bed of the machine is supported on a stand that is

amply heavy to insure rigidity. The lop of the stand is

large and provided with an oil rim to cateh all waste oil and

protect the lloor. A large tank forms part of the casting of

the stand and provides for the use of a pump.

The Vise is flanged and has jaws « 1-8" wide, 1 9-10" deep,

and will open 3 5-8".

The Counter-shaft has tight and loo^ pullers lo" in

diameter for 3 1-2" belt and sbould run about 330 revolutions

per minute.

Weight of machine ready for shipment, about 2800 lbs.

Net Weight, about 2300 lbs.

Dimensions of box in which machine is shipped, 48" x 39"

x 04". Floor Space, 72" x .11".

Price includes No. 3 Flanged Vise, oil can, wrenches,

Treatise on Milling Machines, and everything sbown in cut,

together with overhead works, boxed and delivered f. o. h.

at Providence, R. 1.

Price, $

Pumps, pipes and fittings furnished when desired.

Price, $

For ArlH>rs, Collets and Tapers, see pages 40 to .13; 1ndex

Centres, pages 77 to 80; Vises, pages 87 to 89.
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No. 24

72 in. x 12 in. x 19 in.

PLA1N M1LL1NG MACH1NE.

Patented October 18, 1802; January 18, 1898;

February 6, l900.

 

The table has an automatic longitudinal feed

of 72", and an automatic vertical feed of 19".

The head has an automatic transverse move

ment of 12".
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No. 24

72 in. x 12 in. x 19 in.

PLA1N M1LL1NG MACH1NE.

Power Feeds in all Directions.

The Spindle is hollow, runs in bronze boxes provided with

means of compensation lor wear and is driven by worm

and worm gear. The worm is of steel hardened and the

worm gear of bronze. The worm wheel runs in oil The

front end of spindle is threaded, has a No. 11 taper hele a

recess across the end and a cap nut by which an arbor 'or

collet provided with a clutch collarcan be positively locked

The Cone has 2 steps for 3 1-2"belt and with two speeds of

counter, gives 8 changes of speed, from 17 to 112 revolu-

lions per minute. Speeds in geometrical progression.

The Head has an automatic transverse movement of 12" in

either direction.

The Overhanging Arm is a solid steel har. Distance from

centre of spindle to arm, 7 14"; greatest distance from end

of spindle to centre in arbor support, 28 1-2". lt is clamped

at both bearings by one lever. An arm support is fur.

lushed and with this in position milling can be done to

22 1-2 from face of column.

..The Table, including oil pans and channels, is 81" long and

li 1-4 wide, has a working surface 72"x 17 1-4", 3 T slots 3-4"

wide and can be lowered 19" from centre of spindle.

The Elevating Screw is telescopic.

The Feed of table, of 72", is automatic in either direction

and can be automatically released at any point. 1t is driven

by a chain and sprocket wheels direct from the spindle

lhere are 20 changes of feed, varying from .006" to !soo" to

one revolution of spindle. A line hand feed is also pro

vided. When the feed is automatically released, the table

remains locked in position.

Adjustable Dials graduated to read to theusandths of an

inch indicate the longitudinal, transverse and vertical move

ments. A dial, graduated to read 1o 64ths of an inch

indicates the transverse movement of the head.

The Vise is Hanged and has hardened jaws 7 1-8" wide, 2"

deep, and will open 4 1-2".

The Counter-shaft has 2 tight and loose.pullevs 14" and 18"

in diameter for 3 1-2" and 4" belts and sheuld 'run about 350

and 267 revolutions per minute.

Weight of machine ready for shipment, about 7193 lbs.1

tools, about 125 lbs.

Net Weight, about 5925 lbs. ; tools about 10O lbs.

Floor Space, 59"x 153".

Dimensions of boxes in which machine is shipped, 63"x

63"x 71", and 88"x 23"x 10".

Price includes No. 4 Flanged Vise, oil can, "G" collet,

wrenches and everything else sbown in cut, together with

overhead work's, boxed and delivered f . o. b. at Providence,

R.1.

Price, $ Price, with Pump, $

For Arbors, Collets, Tapers, Attachments am1j

Tools, see pages 46 to 89.
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No. 2

26 in. x 12 in. x 20 in.

VERT1CAL SP1NDLE M1LL1NG

MACH1NE.

 

This machine has an automatic longitudinal

feed of 26", and an automatic transverse feed

Of 12". Greatest distance from end of spindle

to top of table, 20".
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No. 2

26 in. x 12 in. x 20 in.

VERT1CAL SP1NDLE M1LL1NG

MACHINE.

This machine, for many kinds of work, is preferable to a

macinne with a horizontal spindle. The operator can more

easily see the work and more readily follow any irregu

larity in the outline of the surface to be milled.

The Spindle runs in bronze boxes provided with nutans

of compensation for wear and, with two speeds of counter,

has 18 changes of speed, as follows1 using main cone 6

direct, varying from 85 to 504; 3 reverse, from 102 to 432,

and, using high speed cone 0 direct, varying from 212 to

1260 revolutions per minute; 3 reverse, from 250 to 01H0.

The lower end of spindle has a No. 10 taper bole.

The Cone has 3 steps for 3" belt.

The Spindle Head has a vertical movement of 4". 1t is

operated by a hand wheel that can be used for a line hand

feed or a quick riiovement of the head.

A Stop, with micrometer adjustment, is also provided for

controlling the depth of cut.

Distance from centre of spindle to column, 10".

The Table, including oil pans and channels, is 45" long,

10 1-4" wide, has a working surface 37 1-2" x 10 1-4", 3 T

slots 5-8" wide, an automatic transverse movement of 12'

and a vertical adjustment of 16". Greatest distance from

end of spindle to top of table, 20".

The Feeds of Cable are automatic in either direction and

can be reversed by the simple movement of a lever on the

front of the machine. The longitudinal feed is 28", and the

transverse feed is 12"; both are automatic in either direc

tion, and can be automatically released at any point. There

are 12 changes of feed for each direction, obtained by the

movement of a lever controlling the feed gears, evenly

graded from .005" to .125" to one revolution of spindle,

with slow speed; and from .002" to .050", with fast speed.

An index sbows plainly the feed obtained from main cone.

The Vise swivels, and has hardened jaws 5 1-8" wide,

1 1-4" deep, and will open 2 3-4".

The Counter-shaft has 3 friction pulleys 14" in diameter

for 3 1-2" belt, and sheuld run about 120 and 300 revolutions

per minute direct and 240 reverse.

Weight of machine ready for shipment, about 4035 lbs. ;

Cireular Milling Attachment, about 250 lbs.

Net Weight, about 3050 lbs. ; Cireular Milling Attachment,

about 200 lbs. Floor Space, S8" x 69 '.

Dimensions of box in which machine is shipped, 71" x 42"

x81".

Price includes No. 2 Swivel Vise, "BR" collet, oil can and

stand, wrenches, table stops, and everything else sbown in

cut, together with overhead works, boxed and delivered

f.o.b. at Providence, R. 1. Price, $

For Cireular Milling Attachment for use with th>" —1-

chine, see page 69. M

For List of Tools for use with this machine, se*
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COLLET8

For Use on Milling, Grinding inac."."">-
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i Nos. 1,1 1 -.-'•v

l No-. 1.1 li,-J.
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.Nos. 1,11 -.:.--'.*

5 Nos. 1,1 l1, .'

( 1'lain Mill '

i\1k.1.1 1'J.i.
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chine cutter

jibors.

 

Tupcr Price-

N'os. 1,1 1-2,2AT1 i-i.

W1,1B,U2B1-|": ' W50

.1 1K,

:, im

5 00

No. «0, 0 Plain.

| No-. i, i i2, 2 & >>. r

Universal ;

N0s.1,1B,2,211 1' n.V "> ',

l3ll Plain'. '

5 ;,u

12

l

l lie

1 ; 1 1.4

i:. 7 8

i; 1 1-16

1 1-4

1-1-4

1 1-lti

1 14

4 1 N'os. 1, 1 12, 2 & >.1

1 i Universal-

i Nos.1, Hi, 2, 2 1l, 12, 13 4 1"

- 13 B Plain.

i; :,u

i; no

6 ;>o

I 0 00

j N'os. 1, 1 1.2, 2 & 2A

I Universal;

1 Nos. 1, 1B, 2, 21l 13 ,«- 10

J 1311 Plain.

10 1-4 1

Noa. 3 * 4 Universal- ,,

No. 3 Plain. "

*No. 23 Plain.

*N1>. 24 Plain.

List continued on next page.

1n ordering, give construction number o1?

7 50

7 50

7 50

7 50

9 00

il 0il

9 00

a mi

10 50

12 00

12 00

12 00

!0 1«|
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COLLET BLANKS.

BRoWN&SHARPE.MFC.Co

* PWVl0CNCE. R.l. !
~-S

Price includes Turn nit 'lug and Knockout Key.

l1l1uieter. | Lengtb over all. No. of Taper Hole. 1'i1ce.

3-4' 5 1-4"

1 18 8 12

1 5-8 10

1 ;
$1 50

2 00

2 50

1 S-8 12 11 3 50

2 14 10 4 50

SPR1NG CHUCK

Fot Kos. i, i i-', a and 3-A Universal, ar.d Nos. i,

and > B Plain Milling Machines.

10 in. and 12 in. 1ndex Centres.

10 in. Umversal 1ndex Centres.

 

Tfc •* C1.Kx, '-* v.'..| v*x1me"1ent fprbohiinc wire, small

s';w xVvV K.-.^.'

«'- v..

1

~i v i-v'iiml to fit a No. 10 taper

; ...v.vr. 1t* entire length. The
, ' • xw xv .1 \iT!'i vv'.'.et. which is held in

. *"«"-.• .orv* it against the taper

v\ ,,. x.xv M..k"..M and ground accu-

,x >. 1 v ,|, »-vTv-\ and everything

v . v «« ' %.' Ftv». eaca, $a 50

F*Mr. ?aoh. S4 00

'*»». «aca, $4 00
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M1LLING MACH1NE CUTTER

ARBORS.

pwnwMBBCWHtSMARPEMFCC1

9

10

11

12

13

15

in

17

18

26

30

31

8-2

7-8

1

1 1-lti

1 14

1

1 1-16

1 1-4

1

1 1-4

1-1-4

7 8

1

1 1-16

1 14

1No*. 1, 1 1-2, 2 A 2A

Universal ;

Nos.l,l11,2,21i,l-.13A

1311 Plain.

5 1-4 1 N'os. 1, 1 1-2, 2 A 2 A

" 1 Universal;

" [ Nos.1,l11,2,2B,12,13A

" J 13BPlain.

8 1 Nos. 1, 1 1-2, 2 & l.\

" l , Universal ;

" ' Nos. 1,11!, 2, 21l, 13 A

" Ji 1311 Plain.

1

10 1-4 1 |

" 1 Nos. 3 & 4 Universal;

" .. No. 3 Plain.

J

*No. 23 Plain.

*No. 24 Plain.

-:1 ;,.i

 

.-, 1„l

;, i1i

:, >,1

7, 50

;, 50

;, ;,1,

5 :,n

.-| .Ml

6 50

« ; 50

6 50

6 50

7 50

7 50

7 50

7 50

9 00

9 tid

9 mi

9 00

10 50

12 00

12 00

12 00

12 00

* in orderin

List continued on next 1n1ge.

|five construction number of i
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MILLING MACHINE CUTTER ARBORS.

(CONT1NUED.)

Following Arbors havc hardened sleeve, A, for outer

bearing 1

Length

No. of

Taper.

No. of Dlani.

Arhor.

from No. of Machine

where used.
Price.

Arimr. HhouluVr

to Nut.

40 7-8

1

12" 1

" 1

Nos. 1, 1 1-2, 2 * 2A

j

$11 00

11 00

11 00

11 00

41

42 1 116

1 1-4 » I
Nob. 1, lB, 2,21!, 12, 13

Universal;
10

a * 13 U Plain.

u 7-8" 17 1

" 1

Nos. 1, 1 12, 2 ft 2A

j
1

12 00

12 00

12 00

12 00

45 Universal ;
10

46 1 1-16

" J
Nob. 1, 11i, 2 &21!

47 1 14 Plain.

4SA 7-8

1

16 1-4 1

,7 3-4
i

13 00

13 00

13 00

1.1 00

13 00

411A

50A

5l A

62A

1 1-lti

1 14

1 1-2

20 1-4 |

No. 3 Universal ;

No. 3 Plain.
11

1" J

*57 1 1-2 20 14 No. 23 Plain. 11 14 00

60 7-8

1

1" 1

I

15 00

15 00

15 00

15 00

i;l

62

64

1 1-16

1 1-2

22 J. 2 1 tNo.24 Plain. 12

*65

*66

*67

*68

1 22 ]

26 3-4 I 1

15 00

15 00

15 00

15 00

1 14

1 1-2

1 3-4 ** i

No. 4 Universal. 11

I

*65A

*66A

*67A

*68A

1 22 1

26 3-4 1 1

I

17 00

17 00

17 00

17 00

1 14

1 1-2

1 3-4 " J

Nos. 4 ft f24 Plain. 11

*70

s71

*72

1 14

1 1-2
29 j

No. 5 Plain. 12

1
20 00

20 00

20 002

"These Arbors are provided with Clutch Collars, B.

tin ordering, give construction number of machine.

For sizes of Tapers, see page 51.
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M1LL1NG MACH1NE SCREW

ARBORS.
 

No. of Duum.

Arbor.
Thread

Arbor.

120 3-f" 20, L.

122 1-2 16, L.

125 38 20, L.|

130 1 10, 1.J

l

*133 1 10, L,.;

Machine where used. Taper. p"«'

Nos. 1, 1 1-2, 2 * 2A Univ. )

Nos. 1, 1B, 2&2B Plnin. {

No. 2 Vertical Spindle. l

1 Nos. 3 & 4 Universal. >

| Nos. 00, 0, 3, 4 & 24 Plain. ;

1 Nos. 1, 1 1-2, 2 & 2A Univ. >

j 1,11!,2,21l, 12,13 &13BP1. i

( Nos. 3 & 4 Universal. ' >

) Nos. 3, 4 &24 Plain. (

No. 4 Universal.

Nos. 4 &24 Plain.

$2 00

3 00

3 50

6 00

7 1H>

*This Arbor is provided with a Clutch Collar.

STANDARD TAPERS.

For Spindles, Collets, Arbors, &c., as Referred to in this

Catalogue.

No. of Taper —12 3 4 5 0 7 8 9

Dia. at small end— .20" .25" .312" .35" .45" .50" .60" .75" .90"

No. of Taper —10 11 12 13 14 15 10 17 18

Dia. at small end—1.05" 1.25" 1.50" 1.75" 2" 2.25" 2.50" 2.75" 3"

Tapers per foot and Corresponding Angles.

Taper 1ncluded Angle with Taper 1ncluded Angle with

Per Ft. Angle. Ccutre Line Per Ft. Angle. Centre Line.

1-8" 0°—36' 0°—18' 1" 4°—46' 20—23'

1-4" 1°— 12' 00—36'
1 1-2" 7°—09' 3o—35'

5-l6" 1°—30' 00—45' 1 3 4" 8°—20' 40-10'

3-8" 1°—47' 00—54'
2" 9°—81' 40—46'

7-16" 2°—05' 10—02' 2 1-2" 11°—54' 50—57'

1-2" 2°—23' 10—12'
3" 14°—15' 7°—08'

3-4" 3°—35'
1o—47' 3 1-2"

• 16°—36'
8°—18'

15-16" 4°—28' 2o—14' 4" 18°-.-55' 9°—28'
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ARBORS FOR FACE MILLING CUTTERS

With Inserted Teeth.
 

79

1so

-1

--r

--1;

i-0

j Noii. 1,1 12, 2*2A Univ. i |

| Nos. l,lB,2*2BPlain. i

No. .1 Vert. 8pindle.

t Vcr.8pin.Ml1.Attach. fori !

1 -Nil 5 Plain Mill. Jlch. j

No. 3 1'nlv. & No. 3 Plain.

No. 5 Vert. 8pindle.

1 No. 4 1'nlv. & Nos.4& I24 ,

1 Plain. 1

Nos. .-> & >24 Plain.

No. 24 Plain.

ln

1n

12

12

12

l:

10

11

1 1

11

11

18 00

8 00

10 1X1

10 00

12 00

12 00

12 00

12 00

Arbors marked ' are provided with C'inteh Collars- tbose

marked ** provided with threaded bole fordrawin1f in 1 olt

others have Tenons. '

Kor sizes of Tapers, see page 51.

Jin ordering |rive eonstruetion number.

FLY CUTTER ARBORS

FOR M1LL1NG MACH1NES. 

No. of Arbor. I

... j Nos. 1,1 1-2, 2*2AUnlv; .
llu 1 Nos. l,lB,2*2BPlain. l

.. , 1 Nus. 8 and 4 Universal; l

"'- > Nos. 3 and 4 Plain. «

in

11

$6 50

8 00
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ARBORS FOR SHELL END M1LLS.
 

These Arbors are carried in stock for either Right or Left

Hand Mills.

1n ordering, state whether Arbor is for Right

Hand Mill.

Left

N'o. of

Arlwtr.

Dia. Mill*

, Arl,.r

will lake.

 

*4 t'lll-

*4, *.'>

Nos. *3 and

versa 1;

Nos. 1X1, «0, *3,

and 24 Plain 1

No. *o Vertical Spdl.

Milling Machine ;

Vertical Spdle. Mill

ing Attachments for

Nos. 3 and 4 rniver-

sal and Nos. 3, 4 and

*5 Plain.

[Nos. *3 and *4 T"ul."|

versal ;

Nos. 00, 0, *3, *4, ".i I

and *24 Plain ;

No. *5 Vertical Spdl.

Milling Machine;

Vertical Spdle. Mill

ing Attachments tor

Nos. 3 and 4 Univer

sal and Nos. 3, 4 ami

*5 Plain.

Nos. 1, 1 l.j, 2 and 2A1

Universal; i

l Nos. 1. lK. 2, 21!, 12,13 '

L and 13B Plain, j

fNos. 1, 1 1-2, 2 and 2A]

Universal; l

Nos. 1, 11!,2,211,12,13 j

and 131l Plain. J

No.2 Vertical 8pindle.

Morse Taper furnished when desired.

* Denotes that Arbor is used in Collet.

For List of Mills used with above Arbors, sic pages 237

and 238.
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1NDEX PLATES

For Use on Universal Milling Machine's.

Machine

where nsed.

Plain.
Size of

Number of H

in Each Cire

lea

e.
No. of

Pinte.

Hole
Price.

1n

Centre.

1 ) No. 1 (

) U.M.M. J

4 3-4"

4 3.4

4 3-4

1 1-8"

1 1-8

1 1-8

15

21

37

16

28

89

lT

->7

is l:l 20

33

49

-82 50

2 50

2 50

2

3 ) Prior tn 1900 ( "n

2;1 31

43 17

7

8

9

I Nos. 1, ( 5

5

5

1 18 13

21

37

16

23

89

lT

07

1<

29

48

10 20

33

2 50

2 50

2 50

1X,2*2A

) U.M.M. (

1 18

1 1-8 I1

1;l

-17 1:i

13

11

15

) No. 3 (

| U.M.M. )

6 516

0 5 16

6 5-16

1 12

1 12

15

21

16 17 is

29

18

19

31

20

83

3 50

3 50

3 50

- >;;
7i1 12 37 .19 17 40

20

21

22

) No. 4 (

[ U.M.M. |

6 15-16

6 15-16

1 12

1 12

1 1-2

15

21

37

16 17 18

--".l

43

l9

;il

20

.18

40

3 50

3 50

3 50) Prior to ls9>l ( 6 15-16

•i>

80 Ti -17

28

211

30

) No. 4 *(

| U.M.M. i

7 1-2

7 1-2

1 3 4

1 3 4

13-4

15

21

16 17 1s 19 20

49

3 50

3 50

3 50

215 ->7 29 3l

477 1-2 87 1ki I1 411

TAPER MANDRELS

AND EXPANS1ON BUSH1NGS.
 

.1 An

dre!
Whnlc

Length.

utam. at

Small Price.

.Man

drel

No.

Whole

Length.

Diam. at

No.

8mall Price.

En.l. End.

3 3 11-10" .3125" >1 Hi 9 7 3-16" .90" $2 60

4 4 1 10 .35 1 50 10 7 3 4 1.05 3 00

5 4 1-2 .45 1 65 11 8 3-8 1.25 3 50

6 6 1-8 .60 1 80 12 0 1.50 4 00

7 5 15-16 .60 2 00 13 9 5-8 1.75 4 75

8 6 9-16 .75 2 25 |

Mandrels bike Husinngs as follows1 No. 3, 2 sizes; Nos. 4,

5, 6, 7 and 8, 3 sizes; Nos. 9, 10, 11, 12 1tnd 13, 0 sizes.

List of Bushings on following page.



EXPANS1ON BUSH1NGS.

0aUide Diameter of

sushing.
Length.

For Mandrel

No.
Price.

1-2'' 1 1-2" 3 $ 55

9-16 1 5-8 3 55

5-8 1 34 4 lo

11-16 1 7-8 4 65

3-4 2 4 6a

13-16 2 1-8 5 X1

7-8 2 14 5 80

15-16 2 3-8 5 80

1 2 1-2 6 95

1 1-16 2 5-8 6 95

1 1-8 2 3-4 6 95

1 3-16 2 7-8 7 1 15

1 14 3 7 1 15

1 5-16 3 1-8 7 1 15

1 3-8 3 1-4 8 1 40

1 7-16 3 38 8 1 40

1 1-2 3 12 8 1 40

1 9-16 3 5-8 9 1 70

1 5j* 3 5-8 9 1 70

1 11-16 3 3-4 9 1 70

1 3-4 3 3-4 9 1 70

1 13-16 3 7-8 9 1 70

1 7-8 3 7-8 9 1 70

1 15-16 4 10 2 00

2 4 10 2 00

2 1-16 4 1-8 10 2 00

2 1-8 4 1-8 10 2 00

2 3 16 4 14 10 2 00

2 1-4 4 14 10 2 00

2 5-16 4 3-8 11 2 40

2 3-8 4 3-8 11 2 40

2 7-16 4 12 11 2 40

2 1-2 4 1-2 11 2 40

2 916 4 5-8 11 2.40

2 5-8 4 5-8 11 2 40

2 11-16 4 34 12 2 80

2 3-4 4 3-4 12 2 80

2 13-16 4 7-8 12 2 80

2 7-8 4 7-8 12 2 80

2 15-16 5 12 2 80

3 5 12 2 80

3 1-16 5 1-8 13 3 20

8 1-8- 5 1-8 13 3 20

3 3-16 5 14 ' 13 3 20

3 1-4 5 14 13 3 20

3 516 5 3-8 13 3 20

3 3-8 5 3-8 13 3 20

List of Taper Mandrils on preceding page.
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LATHE MANDRELS.

 

These Mandrels are of tool steel, hardened and accurately

ground. They are tapered .0005" to one inch. The Mandrels

from 1-4" to 1" are .0005" below size at the small end; and

from 1 1-16" to 2" .001" below size at the small end.

Diameter.

1 4'

5 Hi

1; 8

7 16

1 "J

•-> 1f.

5-8

11-16

34

13-16

7-8

15-16

1

1 1-16

1 1-8

1 3-16

1 1-4

1 5-16

1 38

1 7-16

1 12

1 9-16

1 5-8

1 11-16

1 3-4

1 13-16

1 7-8

1 15-16

Total Length. Price.

3 1-2" $ «5

3 15-16 75

4 3-8 85

4 13-16 95

5 14 1 05

5 1116 1 15

6 1-8 1 25

6 9-16 1 35

7 1 45

7 3-8 1 55

7 34 1 70

8 1-8 1 85

8 1-2 2 00

8 7-8 2 10

9 1-4 2 20

il 5-8 2 30

10 2 45

10 3-8 2 60

10 3-4 '2 75

11 1-8 2 90

11 1-2 3 10

12 3 30

12 3 50

12 3 70

12 «3 90

12 4 10

12 4 35

12 1 60

12 4 H0
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TOOLS FOR USE ON M1LL1NG

MACH1NES.

The tools in the following lists, we have found by experi

ence to be among tbose first needed in using these machines.

At the prices stated they can 1i.• sold only in full set-.

They are shipped with each machine, and, if not wanted,

are to be carefully re-packed and returned by express, at

our expense.

TOOLS FOR USE ON No. 1

UN1VERSAL M1LL1NG MACH1NE.

Screw Arbor, 3-8", 20, L. H., No. 7Tar*r, No 120.

One Wrench fur Arbor. *

Milling Arbor, 7-8", No. 44.

Fly Cutter Arbor with Tool, No. 101.

"A" Collet ami Key.

End Mills, 5-16", 3-8" diameter, No. 4 Taper, 1.. H.

End Mills, 5-8", 1 1-8" diameter, No. 7 Taper, l.. 11.

Milling Cutter, 11-4" diameter, 3-16" face, 3-8". 2.1, l.. 11.

bole.

Milling Cutter, 2 1-4" diameter, 1 3-4" face, 7-8" bole.

2 Side Milling Cutters, 4" diameter, 5-8" face, 7-8" hele.

Metal Slitting Saw, 2 1-2" diameter, 1-16" lace, 7-8 ' bole.

Angular Cutters, 60°, Right and Left Hand, 3-8", 2O, L. 11.

hele.

Angular Cutter, 60°, night Hand, 2 1-2" diameter, 7-8" bole.

Cutter for Spiral Mills, 2 1-2" diameter, 7-8" hele.

Weight, ready for shipment, about 2.-> tits.

Price, $34 oo.

TOOLS FORUSE ON Nos. 1 1-2, 2 & 2-A

UN1VERSAL M1LL1NG MACH1NES.

Screw Arbor, 3-8", 20, t,. H., No. 7 Taper, No. 12;1.

Milling Arbor, 1", No. 45.

One Wrench for Arbor.

Flv Cutter Arbor and Tool, No. 110.

"A" Collet and Key.

Knd Mill, 5-16" diam., No. 4 Taper, L. 71.

End Mills, 1-2", 3-4", 1 1-4" diam., No. 7 Taper, l.. I1.

Milling Cutter, 2 1-2" diam., 2" face, 1" bole.

Two Side Milling Cutters, 4" diam., 5-8" face, 1" bole.

Metal Slitting Saw, 3" diam., 1-8" thick, 1" bole.

Angular Cutters, 60°, Right and Left Hand, 3-8", 20, 1.. 11.

hole.

Angular Cutter, 60°, Right Hand, 2 3-4" diam., 1" bole.

Cutter for Spiral Mills, 2 3-4" diam., 1" bole.

Weight, ready for shipment, about 60 lbs.

Price, $34 oo.
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TOOLS FOR USE ON No. 3

UN1VERSAL M1LL1NG MACH1NE.

Screw Arbor, 1-2", 16, L. H., No. 9 Tnper, No. 122.

Screw Arbor, 1", 10, L. H., No. 11 Taper, No. 130.

Milling Arbor, 1", No. 49.

One Wrench for Arbor.

Fly Cutter Arbor with Tool, No. 112.

"C" Collet and Key.

End Mills, 1-2" and 5-8" diam.. No. 5 Taper, L. H.

End Mills, 7-8" and 1 14" diam.. No. 9 Taper, L. H.

Milling Cutter, ii 1-2 " diam., 3" face, 1" bole.

Two Side Milling Cutters, 5" diam., 3-4" face, 1" hele.

Face Mill, 4" diam., 1" face, 1", 10, L. H. hele.

Metal .Slitting Saw, 4" diam., 1-8" thitk, 1" hele.

Angular Cutters 60", Right and Left Hand, 1-2", 10, L. H

bole.

Angular Cutter, 60°, Right Hand, 2 3-4" diam., 1" hele.

Cutter for Spiral Mills, 2 3-4" diam., 1" bole.

Weight, ready for shipment, about 60 lbs.

Price, $48 00.

TOOLS FOR USE ON No. 4

UN1VERSAL M1LL1NG MACH1NE.

Screw Arbor, 1-2", 16, L. 11., No. 9 Taper, No. 122.

Sere v Arbor, 1", 10, L. H., No. 11 Taper, No. 133.

Milling Arbor, 1 1-4", No. 66.

One Wrench for Arbor.

One Fly Cutter Arbor, No. 112, with Tool.

One "C" Collet and Key.

End Mills, 1-2" and 5-8'' diam., No. 5 Taper. L. H.

End Mills, 3-4", 1" and 1 14" diam., No 9 Taper. L. n.

End Mill, Centre Cut, 1 1-2" diam., No. 9 Taper.

Milling Cutters, 1 each—3" diam., 3-8" face, 1 1-4" hele;

8" diam., 5-8" face, 1 1-4" bole; 3" diam., 11-4" face, 1 14"

hele; 3" diam., 2" face, 1 14" bole; 3" diam., 3" face, 1 14"

hele.

Milling Cutter with Nicked Teeth, 3" diam., 4" face, 1 14"

hele.

Two Side Milling Cutters, 6" diam.. 15-16" face, 1 14" hele.

Face Mill, 4" diam., 1" face, 1", 10, L. H. hele.

Metal Slitting Saw, 5" diam, 1-8" thick, 1 14" hele.

Angular Cutters, 1 each—60°, Right and Left Hand, 1 5-8"

diam., 9-16" thick, 1-2", 16, L. H.

Angular Cutters, 1 each—60°, Right and Left Hand, 8"

flam., 1-2" thick, 1 14" bole.

Cutter for Spiral Mills, 3" diam., 1 1-4" bole.

Weight, ready for shipment, about 75 lbs.

Price, $73 oo.
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No. 00 HAND M1LL1NG MACH1NE.

End Mills, 14", 3-8", 1-2" diameter, No. 5 Taper, L. H.

Spiral JEnd Mills, 11-16", 7-8" diameter, No. 9 Taper, L. 1t.

Milling Arbor, 7-8" diameter, No. 08 (witheut Wrench)."

Milling Cntter, 2 1-4" diameter, 1-2" face, 7-8" bole.

Milling Cutter, 2 1-4 ' diameter, 1" face, 7-8" hele.

Two Side Milling Cutters, 2 1-2" diameter, 1-2" face, 7-8"

bole.

Metal Slitting Saw, 2 1-2" diameter, 1-8" thick, 7-8" hele.

Weight, ready for shipment, about 15 lbs.

Price, $14 00.

TOOLS FOR USE ON

No. 0 PLA1N M1LL1NG MACH1NE.

Screw Feed.

End Mills, 5-16" and 3-8" diain., No. 5 Taper, L. H.

End Mills, 11-16" and 1 1-8" diain., No. 9 Taper, L. H.

Milling Arbor, 7-8", No. 08.

One Wrench for A rbor.

Milling Cutter, 2 1-4" diam., 1-2" face, 7-8" bole.

Milling Cutter, 2 1-4" diam. . 1" face, 7-8" bole.

Milling Cutter, 2 1-4" diam., 1 3-4" face, 7-8" bole.

Two Side Milling Cutters, 2 3-4" diam., 1-2" face, 7-8" bole.

Metal Slitting Saw, 2 1-2" diam., 3-32" thick, 7-8" bole.

T Slot Cutter, 11-16" diam., 7-32" thick, No. 5 Taper, No. 16.

Weight, ready for shipment, about 15 lbs.

Price, $17 00.

TOOLS FOR USE ON Nos. 1 and 2

PLA1N M1LL1NG MACH1NES.

Milling Arbor, 1", No. 45.

One Wrench for Arbor.

"A" Collet and Kev.

End Mill, 5-16" diain., No. 4 Taper, L. H.

End Mills, 1-2", 5-8" and 1 1-8" diam., No. 7 Taper, 1,. H.

Milling Cutter, 2 1-2" diam., 1-2" face, 1" bole.

Milling Cutter, 2 1-2" diain., 1" face, 1" hele.

Milling Cutter, 2 1-2" diam., 1 1-2" face, 1" bole.

Milling Cntter, 2 1-2" diam., 3" face, 1" bole.

Two Side Milling Cutters, 4" diam., 5-8" face, 1" hele.

Metal Slitting Saw, 3" diam., 1-8" thick, 1" bole.

T Slot Cutter, 15-16"x 9-32", No. 7 Taper, No. 28.

Weight, ready for shipment, about 25 lbs.

Price, $28 oo.
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TOOLS FOR USE ON Nos. 1-B and 2-B

PLA1N M1LL1NG MACH1NES.

8crew Arbor, 3-8", 20, L. H., No. 7 Taper, No. 12".

Milling Arbor, 1", No. 45.

One AVrench for Arbor.

Fly Cutter Arbor amd Tool, No. 110.

"A" Collet amd Key.

End Mill, 516" diam., No. 4 Taper, L. H.

End Mills, 1-2",84",1 1-4' diam., No. 7 Taper, 1.. M.

Milling Cutter, 2 1-2 ' diam., 2" face, 1 ' bole.

Two Side Milling Cutters, 4 " diam., 5-8 " face, 1" bole.

Metal 8litting Saw, 3" diam., 1-8" thick, 1 " hele.

Angular Cutters, 60°, Right and Left Hand, 3-8", 20, 1,.

bole.

AngularCuttera, Right Hand, 60°, 2 34" diam., 1" hele.

Weight, ready for shipment, about60 lbs.

Price, $33 oo.

TOOLS FOR USE ON

No. 3 PLA1N M1LL1NG MACH1NE.

Milling Arbor, 1 1-4", No. 61 A.

One Wrench for Arbor.

"C" Collet and Key.

End Mills, 1-2" and 5-8" diam., No. 5 Taper, L. H.

End Mills, 7-8" and 1 1-4" diam., No. il Taper, L. H.

Milling Cutter, 3" diam.,' 2" face, 1 1-4" hele.

Milling Cutter, 3 1-2" diam., 3 1-2" face, 1 1-4" bole.

Two Side Milling Cutters, 6" diam., 15-16' face, 1 1-4" bole.

Metal .Slitting Saw, 5" diam., 1-8" thick, 1 14" bole.

T Slot Cutter, 1 3-16".x13-32", No. 9 Taper, No. 34.

Weight, ready for shipment, about 60 lbs.

Price, $35 00
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TOOLS FOR USE ON

Nos. 4 and 24 PLA1N M1LL1NG

MACH1NES.

Hilling Arbor, 1 1-2" diameter, No. 67 A.

One Wrench for Arbor. •

"C" Collet and Key.

End Mills, 1-2" and 5-8" diam., No. 5 Taper, L. H.

End Mill, 1" diam., No. 9 Taper, L. H.

End Mill with Centre Cut, 1 1-4" diam., No. 9 Taper, L.H.

Milling Cutter, 4" diam., 1-2" face, 1 1-2" bole.

Milling Cutter, 4" diam., 1" face, 1 1-2" bole.

Milling Cutter, 4" diam., 2" face, 1 1-2" bole.

Milling Cutter with Nicked Teeth, 4" diam., 3" face, 1 1-2*

bole.

Milling Cutter with Nicked Teeth, 4" diam., 6" face, 1 1-2*

bole.

Metal Slitting Saw, 6" diam., 3-16" face, L1-2" hele.

Two Side Milling Cutters, 6'' diam., 15.16* face, 1 1-2" bole.

Face Milling Cutter with 1nserted Teeth, 8 1-2" diam., 3 1-4".

81-2", L. H. bole.

T Slot Cutter., 1 5-16"diam., 17-32" thick, No.9 Taper, No. 37.

Weight, ready for shipment, about 125 lbs.

Price, $73 oo.

TOOLS FOR USE ON

No. 5 PLA1N M1LL1NG MACH1NE.

Milling Arbor, 1 1-2", No. 71.

Milling Arbor, 2", No. 72.

Two Wrenches for Arbors.

"C" Collet and Key.

End Mills, 1-2" and 5-8" diam., No. 5 Taper, L. H.

End Mill, 1" diam., No. 9 Taper, L. H.

End Mill with Centre Cut, 1 1-2" diam., No. 9 Taper, L. H.

Milling Cutter, 4" diam., 1-2" face, 1 1-2" bole.

Milling Cutter, 4" diam., 1" face, 1 1-2" hele.

Milling Cutter, 4" diam., 2" face, 1 1-2" bole.

Milling Cutter with Nicked Teeth, 4 1-2" diam., 2 1-2" face,

2" bole.

Milling Cutter with Nicked Teeth, 4 1-2" diam., 4" face, 2"

hele.

Milling Cutter with Nicked Teeth, 4 1-2" diam., 6" face, 2*

bole.

Metal Slitting Saw, 6" diam., 3-16" face, 1 1-2" bole.

Two Side Mining Cutters, 8" diam., 1 3-8" face, 2" bole.

Face Milling Cutter with 1nserted Teeth, 9 1-2" diam., 4',

8. L. H. bole.

T Slot Cutter, 1 5-8" diam., 11-16" thick, No. 9 Taper, No. 49.

Weight, ready for shipment, about 225 lbs.

Price, $iao oo.



62

TOOLS FOR USE ON

No. 2 VERT1CAL SP1NDLE M1LL1NG

MACH1NE.

Arbor for Shell End Mills, No. 10 Taper, No. 98.

"A" Collet and Key.

Screw Arbor, 3-8", 20, L. H., No. 7 Taper, No. 120.

End Mills, 14" and 3-8" dlam., No. 4 Taper, L. H.

End Mills, 1.2" and 5-8" diam., No. 7 Taper, L. H.

Spiral End Mills, 7-8" and 1 1-4" diam., No. 7 Taper, Ii. H.

End Mills with Centre Cut, 1" and 1 1-4" diam., No. 7 Taper,

L. H.

Shell End Mills, 3" diam., L. H.

Spiral Shell End Mills, 2 1-4" diam., L. H.

T Slotting Cutters, 15-16" diam., 9-32" thick, No. 7 Taper,

No. 28.

Angular Cntters, 60°, R. and L. H., 3-8", 20, L. H. bole.

Weight, ready for shipment, about 40 lbs.

Price, $38 oo.

TOOLS FOR USE ON

No. 5 VERT1CAL SP1NDLE M1LL1NG

MACH1NE.

Arbor for Face Mill, No. 11 Taper, No. 80.

"D" Collet and Key.

End Mills, 3-8" and 9-16" diam., No. 5 Taper, L. H.

End Mills, 7-8" and 1 1-4" diam., No. 9 Taper, L. H.

Profiling Cutter, 2 1-2" diam.

Face Mill, 4" diam.

T Slot Cutter, 1 3 16"x 13-32", No. 9 Taper, No. 34.

60° Angular Cutter, 3 3-4" diam.

1nserted Tooth Face Mill, 7 1-2" diam., bole, 3 l-4"x 3 1-2 L.

Weight, ready for shipment, about 8o lbs.

Price, $40 oo.



H1GH SPEED

M1LL1NG ATTACHMENTS.

For Nos. 1, 1 1-2, 2, 2A, 3 & 4 Universal and Nos.

1, 1B, 2, 2B, 3, 4 & 24 Plain Milling Machines.

Patented Feb. 6, 1900.

 

This Attachment consists of a bracket that ig clamped to

the face of the column and an internal pear that is screwed

on to the cone spindle that meshes v, ith a pinion upon the

spindle of the Attachment.

The Spindle is hardened and ground and runs in a phes

pher bronze bearing. The front end has a taper hele.

Weights for Shipment1 Attachment No. 10, about 40 lbs.;

Nos. 11 and 12, about 70 lbs.

Dimensions of Boxes for Shipment 1 No. 10, 17"x 13"x S";

Nos 11 and 12, 119"x 16"x 8".

No.
Machines

where used.

No.

Taper Hole
Ratio of

Gears.
Changes.

ai eeds.

Range.

Price.

in 81.hi.llc

io]
1 Universal ; 4 5 1-4 to 1 8 292 to 171!7

|*
1 & 1B Plain 4 5 1-4 to 1 8 2il2tol737

( 1 1-2 & 2 Univ ; 4 5 1-4 to 1 8 412tol659 )
10

i
2 & 2B Plain ; 4 5 1-4 to 1 8 412 to H;59 »
2A Universal 4 5 14 to 1 8 443 to 1961 1

11 1 3 Universal; 5 4 1-2 to 1 8 360 to 1764
•

3 Plain 5 4 1-2 to 1 8 360 to 1764

[ 4 Universal ; 5 4 1-2 to 1 8 365 to 2191

l'
12

1
4 Plain 5 4 1-2 to 1 8 365 to 2191

24 Plain 5 4 1-2 to 1 8 877 to 504
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VERT1CAL SP1NDLE M1LL1NG

ATTACHMENTS

For Nos. 1, V/%, 2, 2A & 3 Univer

sal, and Nos. 0, 1, 1B, 2, 29 & 3

Plain Milling Machines.

 

• -. * «reU to the overhanging arm

• "s>.rte*l in the cone spindle.

« -.,1 «.A from a vertical to a

'-vttvateti on tbe hase

-

CHUM

X•

X-

t "

K «;lo 1047

1« to 880

1*5 to $60

'm 1-* J 41 to Sil

41 to S21

» to 971

* V » to 760

tM.«te *«r sattfaaent,

'OJatffc 'ic rttyaaent,

r.t.

».„.> r
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VERT1CAL SP1NDLE M1LL1NG

ATTACHMENTS

For Nos. 4, 5 and 24 Plain and No. 4 Universal

Milling Machines.
 

The Holder or frame is secured to the frame of the machine

and the herizontal shaft is inserted in the cone spindle.

The Vertical Spindle is driven by the borizontal shaft

through bevel gears.

The Spindle can he set at any angle from a vertical to a

borizontal position. The position is indicated on the hase

of spindle head, which is graduated.

I

12
No. 4 Univ. and

No. 4 riain

12A ; No. 24 Plain

13 No. 5 Plain

Ne.

Taper ilnle

in Spindle.

Collet

Fur

nished.

I 9
K

9 K

11 O

Distance 1nun

8pe'd |"'r Ccutreof8pin.

Mill. 1" Face of Col

umn or Head.

9 1-2"

24 to 15T ' :1 1-1

9 to 345 11

No. 12, Net Weight, about 115 lbs. Weight for shipment,

about 140 lbs. Price, $
No. 12A, Net Weight, about 115 lbs. Weight for shipment,

about 140 lbs. Price, $
No. 13, Net Weight, about 175 lbs. Weight for shipment,

aboutl901bs. Price, $

Dimensions of boxes for shipment1 No. 12, 18 xl4 xll ;

No 12A, 17"x 15"x 11" ; No. 13, 21"x l6"x 13".

Collets/pages 46 and 47. Table of Tapers, page 51 .



UN1VERSAL

M1LL1NG ATTACHMENT No. 12.

For Use on No. 4 Universal,

and Nos. 4 and 24 Plain Hilling Machines.
 

This Attachment is secured to the frame of the machine,

and the borizontal shaft is inserted in the cone spindle of

the maehtue.

The Spimlle of the attachment is driven through bevel

Rears and can bo set at any angle in a vertical or borizontal

plane The positiou is indicated bv graduations reading to

degrees. 1t has a No. 9 Tapor Hole.

Speed per minute 1 No. 4 Universal and \\>. 4 Plain Milling

Machines, Allotss;; No. *4 Plalu Milling .Machine, 35 to 229

revolutions per minute.

Distance from centre of spindle to column, 9 1-2*.

Collet furnished. K.

Net Weight, 150 lbi. W' "Moment, al*mt 190 lbs.

Dimensions of 1uix 1V" 18" x 12",

Piice, 9
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SLOTT1NG ATTACHMENTS.
 

These Attachments are well adapted for tool making of

all kinds, as in forming box tools, making templates, spliu-

ing keyways, etc.

The Tool Slide is driven from the main spindle of the

machine bv an adjustable crank that allows the stroke to

be adjusted as follows1 Attachment No. 9, 0 to l 3-4"; No.

10,0 to2"; Nos. 11, 12 and 12A, 0 to 3". The slide can be setat

any angle, between 0 and 10-', either side of the centre line

the position being indicated by a scale on the lower part of

the frame.

Dimensions of Boxes in which Attachments are shipped1

No. 9, 20"xl3"x9"; No. 10. 24"xl3"x11"; No. 1l,25"xl6"x

11"; No. 12,27"xl8 1-2"xll"; No. 12A,2T"x 18 l-2"x 11".

Machine where used.

Face of Column to

Centre of

Tool Holder.

0Pl.Mill.Macb.

l,l^,2*2AUn;

l,lB,242B1Mn

3Univ; 3 Plain

4Univ; 4 Plain

24 Plain

Net

r eight.

Til lbs.

8hipping

Weight.

11

12

12A

8 38

8 516

8 5-16

135

180

190

170

230
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10 1nch

C1RCULAR M1LL1NG AND DIVID1NG

ATTACHMENT.

 

This attachment is found well adapted for use

upon Milling Machines, in connection with the

Vertical Spindle Milling Attachment and the

Slotting Attachment.

The Table is 10" in diameter, and has 2 T

slots, 5-8" wide. It can be rigidly clamped in

position. The entire circumference is grad

uated to degrees.

The Dial on the worm shaft is graduated to

read to 5 minutes. The index finger is adjust

able.

The Feed of table is operated by a hand

wheel.

The Worm can be thrown out of mesh and

the table easily turned by hand.

The attachment is 4 1-2' high.

"Weight, ready for shipment, about 70 lbs.

Net Weight, about 56 lbs.

Dimensions of box in which attachment is

shipped, 19'xl6"x8". .

Price, $
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18 1nch C1RCULAR

M1LL1NG ATTACHMENT.

 

This Attachment is found well adapted for use upon Mill

ing Machines in connection with the Vertical Spindle Milling

Attachment.

The Table is 18" in diameter ami has 4 T slots 5-8" wide.

The cireumference of the entire circle is graduated to

degrees.

The Feed of table is operated by a hand wheel. The worm

can be thrown out of mesh and the table easily turned by

hand. A clamp screw is provided for clamping the table in

position.

The Attachment is 4 5-8" high.

Weight, ready for shipment, about 255 lbs.

Net Weight, about 225 lbs.

Dimensions of box in which Attachment is shipped, 26" x

24" x 8".

Power Feed. This Attachment is also furnished fitted

with Power Feed for use on the No. 2 Vertical Spindle Mill,

ing Machine.

Weight, with Power Feed, ready for shipment, about

345 lbs.

Net Weight, with Power Feed, about 275 lbs.

Dimensions of box in which Attachment is shipped, 30" x

2ti" x 8".

Price, Attachment with Hand Feed, $

Price, Attachment with Power Feed, $
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20 1nch C1RCULAR

M1LL1NG ATTACHMENT.

 

This Attachment for the No. 5 Vertical Spin

dle Milling Machine is of service in milling

circles, segments of circles, circular slots, etc.,

on plain and irregularly shaped pieces. It is

bolted to the table of the machine, and when

so placed can be adjusted to any desired posi

tion.

The Table is 20' in diameter and has 6 T slots

8-4* wide, and is graduated to read to degrees.

It remains locked in position when the feed is

automatically released.

The Feed of table is positive and automatic

and can be automatically released at any point.

There are 16 changes of feed.

The Attachment is 5 1-8' high.

"Weight, ready for shipment, about 525 lbs.

Net "Weight, about 420 lbs.

Dimensions of box in which attachment is

shipped, 49'x 26'x 11'.

Price, $

In ordering this attachment, give construc

tion number of machine, which is stamped on

both the top front of table and top front of

ways.



71

RACK CUTT1NG ATTACHMENTS.
 

The cutterspindle is hardened and ground. 1t ln smoothiy

driven from the main spindle of the machine through spi

ral and herring-bone gears and runs in phospher bronze

boxes provided with means of compensation for wear.

Cutters for use on the No. 10 Attachment, pages 265 and

273, same as used on No. 3 Automatic Gear Cutting Machines.

Cutters for Nos. 11 and 12 Attachments, pages 266 and 27.1,

same as used on No. 4 Automatic Gear Cutting Machines.

The Vise furnished with the Mo. 10 Attachment has jaws

26" long and will open 3"; with the Nos. 11 and 12 Attach

ments the vise has jaws 36" louf; and will open 4".

Weights for Shipment1 Attachment No. 10, about 185 lbs.;

Nos. 11 and 12, about 400 lbs.

Net "eights1 Attachment No. 10, about 13."i lbs. ; Nos. 11

and 12, about 315 lbs.

Dimensions of boxes for shipment1 No. 10, 30"x 10'x 10";

Nos. 11 and 12, 41"x 17"x 15".

Diam. of

Cutler

Spindle.

Distance
Capacity

Ho.
Machine

where used,

CeutreofSpin-
Diametral Price.

to sottom of
Pitch.

Spin. Head.

,.l

1, 1 1-2, 2 & 2A

,. j
Cast 1ron, 6

Universal ;
Steel, 8

Cast 1ron, 4

Hi &2B Plain

11 3 Universal 1 1-4

1 1-4

1 1-4

1 3-16 j

1 3-16 j

1 3-16

Steel, 6

Cast 1ron, 4

12 4 Universal

24 Plain

Steel, 6

Cast 1ron, 4

•

12A Steel, 6

Scale and Vernier and 1ndexing Attachment for use or

Universal Milling Machines are jirovided for^ longitudinf
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1NDEX1NG ATTACHMENTS.

For Use with Rack Cutting Attachments

on Universal Milling Machines.

This Attachment consists of a bracket that can be fastened

to the left hand end of the table, for carrying the index

plate or locking disk, together with the change gears for

gearing to the feed screw. 1ts use enables racks to be cut

and longitudinal settings made witbout the necessity of rely

ing upon the dial ordinarily used for this purpose.

The Locking Disk, provided with two slots to receive the

locking pin, 1s attached to the adjustable, stud on the bracket.

A shee ii 1 u Hi is! ird, lh>il. tits either of these slots when a.

complete revolution is required, thus preventing error.

There are 13 change gears furnished for cutting teeth as

follows1 diametral pitch, all pitches from 4 to 16 inclusive,

all even pitches from 18 to 32 inclusive ; ireular pitch, 2" to

S" inclusive. These gears also provide for divisions from

1-8" to 3-4" varying by l0ths.

An 1ndex Table is furnished for use in connection with

each one of these attachments.

Machines where used1 Attachment No. 10, Nos. 1, 1 1-2 and

2 Universal Milling Machines; No. 11, No. 3 Universal; No.

12, No. 4 Universal.

Price includes change gears, wrenches, etc.

Price, Attachment, No. io, $ No. is, $

No. ra, $

SCALE AND VERN1ER.

' For Longitudinal Adjustment of Table.

The Scale and Vernier are for use in connection with Uni

versal Milling Machines, when it is desired to make excep

tionally line longitudinal adjustments of the table; as, for

example, in boring jigs and work of a similar character.

The Scale is 24" long, graduated to 50ths of an inch, and,-by

means of the Vernier, readings can be made to tbousandths

of an inch. When in use the Scale is fastened into the trip

dog T slot on the front of the table by means of screws that

are furnished. The Vernier is held by a single screw at

tached to the front of the saddle of the machine. 1t can be

used on all of the Universal Milling Machines sbown in this

catalogue.

Price, $

When ordering, specify the machine on which the Scale

and Vernier are to be used.
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No. 10

CAM CUTT1NG ATTACHMENT.

For Use on Nos. 1, 1 1-2, 2, 2A & 3 Universal,

and Nos. 1, 1B, 2, 2B & 3 Plain Milling Machines.

 

) "ftSt".^ 1

This attachment is used for cutting eithei

Face or Cylindrical Cams from a flat former

cut from a disk.

All necessary movements are contained in

the attachment itself, allowing the table of the

machine to remain clamped in one position

during the cutting of the cam.

Cams 12* in diameter can be cut with any

throw to 5".

Net "Weight, about 570 lbs.

"Weight for shipment, about 750 lbs.

Dimensions of box for shipment, approxi

mate, 40"x 28"x 22".

Price, $ *
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TAPER M1LL1NG ATTACHMENT
FOR

Nos. 1, 1 1-2 and 2 Universal Milling Machines.

This attachment is de

signed to facilitate the

milling of taper work.

By reason of its easy and

quick adjustment to the

desired taper it is espec

ially desirable when a.

large variety of such work

is to be done.

It consists of a table that

is suspended on a ring,

which in turn is placed on

an arbor to fit the taper

hole in the spiral head.

The head can be set to any

desired angle to 10°, and

the table will take the

same position, keeping the

centres always in line.

When placed at the re

quired angle it is held in

position by a clamp screw

that slides in a knee

clamped to the table of

the machine.

The foot-stock of the at

tachment slides in a T slot

5 - 8 " wide, and can be

placed to take in work to

4 1-4" in diameter and 17*

in length.

In ordering, give num

ber of machine, which is

stamped on the front of

frame.

 

"Weight, about 40 lbs.

Price, $
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HAND M1LL1NG ATTACHMENT

For No. 0 Plain Milling Machine

With Rack Feed.
 

The No. 0 Plain Milling Machine, Rack Feed, can be quick

ly changed by means of this attachment into a hand milling

machine with or witheut automatic longitudinal feed.

An apron, piaceuon the outside end of the knee, carries

a lever attached to a segment of a gear which runs in a

pinion placed over the end of the ehalt that moves the table

longitudinally, and thiB lever when moved turns the shad

as the crank would if it were in position.

The attachment, w.th a knee having a working surface of

5" x 6 3-4' , is clamped on the table and on this the fixtures

!or helding the work can be fastened as on a hand milling

machine. When brought to position the lever can be held

by the catch in the helder, shewn at the left of the cut,

which can be released by a latch on the hack of the lever,

«> that at the same time that the knee is returned to

position the catch is released witheut an extra movement.

While the lever is held down the feed can be thrown in and

milling done as on a plain nulling machine.

The top of the knee at 1ts lowest position is 6" from the

top of the table and can be raised 2".

With this Attachment in position the milling machine

table has a transverse feed of 2 14". The longitudinal feed

of the table by means of the lever and gear segment is 2 1-4 ,

but with these removed the machine will feed 16" automat.

1cally. Net Weight, about 75 lbs. Price, $
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GEAR CUTT1NG ATTACHMENT.

 

This attachment ls used for cutting gears or wheels larger

.and heavier than can be cut with the usual fixtures belong.

ing to a Milling Machine.

1t is exceptionally rigid in construction, and designed to

withstand the most severe service to which a tool of this

character may be subjected.

The Centres swing 16" in diameter.

The Spindle is large in diameter; the front end is pro.

vided with a No. 11 taper hele, and is threaded to receive a

face plate or other fixture for helding work. A straight

hele, 1 1-4" in diameter, extends from the bottom of the

taper hele entirely through the spindle. The spindle can

be rigidly clamped in position.

An adjustable rest, placed on the head stock, is provided

as a support for the gear while being cut.

The Worm Wheel is 14 1-8" in diameter, and requires 60

revolutions of the worm for one complete revolution. The

worm and worm wheel can be disengaged; and a handle at

the hack provides for turning the spindle by hand for set

ting or testing work. The worm and worm wheel are accu

rately cut, and covered to protect them from dust or injury

The 1ndex Plates divide all numbers to 100, all even nam

bersto 134; and all numbers divisible by 4 to 200.

The Tongues are reversible, and fit T slots either W or

84 wide.

Combined Length of head and foot-stock, 21 1-2*.

Net Weight, about 185 lbs.

Weight, for shipment, about 290 lbs.

Dimensions of box for shipment. 26"x 23"x 22".

Price includes index plates, and tables explaining the use

of same, wrenches, and everything else sbown in cut.

Price, $
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ADJUSTABLE SW1VEL V1SE.

 

This Vise, designed for use on the Xo. 2 Surface Grinding

Machine, can be set at any angle with the T slots of the table

and is pivoted so that 1t can be set at any angle to 40 degrees

either side of the borizontal. A graduated arc indicates tins

latter position. , '. , ... - - ,,

The iaws are 5" wide, 1" deep, and will open 2 34.

The distance from the bottom of the hase to the top of the

jaws is 4". Weight, about 35 lbs. Price, $

\n Adjustable Swivel Vise is shipped with each >o. 2

Surface Grinding Machine, and if it is not required, please

pack carefully and return by express at our expense.

4 3-4 in. 1NDEX CENTRES.

 

These 1ndex Centres, designed for use on the No. 2 Surface

Grinding Machine, are convenient for grinding taps, ream

ers, formed cutters and work of a similar class.

The 1ndex Plate has24 boles and can be turned by a worm,

or the worm can be disengaged and the plate turned by

hand. The centres swing 4 3-4" in diameter and take 10 1-2

in length. Weight, about 10 lbs. Price, $

A pair of 1ndex Centres is shipped Wilh each No. 2 Surface

Grinding Machine and if not required, please pack carefully

and return by express at our expense.
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8 1nch and 12 1nch

S1NGLE D1AL 1NDEX CENTRES.

 

"ii-

 

These 1ndex Centres are convenient for use onmilling or

other machines where rapid indexing is to be done, as in

cutting teeth in sprocket wheels, mills, or in milling nuts,

etc., and swing respectively 8" and 12" in diameter.

The Spindles are threaded on the ends, and provided with

No. 11 taper boles.

The Foot-stocks are provided with adjustable centres, but

can be furnished with bearings instead of adjustable cen

tres when desired.

The 1ndex Plates are dials provided with hardened steel

bushings, and covered, thus protecting the heles from dirt..

The plates are locked by a hardened steel taper pin, which is

foreed into the bushing by a spring. 1t can be released by a

lever, and the work rotated by a nand wheel, thus making

the indexing very rapid. While the plates can be used,

usually, for other than the number of teeth for which they

are made, it is desirable to have them contain heles for the

number of teeth to be cut, as mistakes can thus be avoided.

The Dials furnished have 24 boles. Special dials for 8"

centres with any number of boles to 30, and for the 12" cen

tres to 36 heles, made to order.

The Reversible Tongues and Bolts furnished with the 8"

and the 12" fit a T slot 5-8" or 34" wide.

Net Weights 1 8\ witbout Table, aboutB0 lbs., with Tabic,

about 180 1bs. ; 12", witbout Table, about 110 lbs., with Table,

about 230 lbs.

Weights for Shipment 1 8", witbout Table, about 80 lbs.;

12", witbout table, about 160 lbs.

Dimensions of boxes for shipment1 8", 20" x 10" x 12";

12", 26" x 13" x 14".

Price, 8", witbout Table, $ with Table, $

Priee, 12", witbout Table, $ with Table, $

Price, Special Dials, for8", $ each; for 12", $ each.

For List of Tables, see page 86.



79

10 1n. PLA1N 1NDEX CENTRES.

 

The Centres swing 10 1-4" in diameter.

The Spindle is threaded on frontend and has a No. 10 taper

hele. The straight hele at end of taper is 1 1-16" in diameter.

The Worm Wheel is 6 1-2" in diameter, and one revolution

is made by 40 revolutions of index crank. 1t has 24 boles

and when the worm is disengaged direct indexing can be

done and the wheel held by means of an index pin.

The 1ndex Plates are the same as used on the Noa. 1, 1 1-2

and 2 Universal Milling Machines, see page 54.

The Head-stock can be clamped at any angle on table.

The Tongues and Bolts furnished fit a T slot 5-»" wide.

The tongues are inserted.

Combined Length of head and foot-stocks, 13 3-4".

Price includes index plates and tables explaining the use of

same, wrenches, and everything else sbown in cut.

Net Weight, witbout Table, about 55 lbs.; with Table,

about 155 lbs.

Weight for Shipment1 Witbout Table, about T0 lbs.

Dimensions of box for shipment, 16" x 13" x 11".

Price, witbout Table, $ Price, with Table, $

12 1n. PLA1N 1NDEX CENTRES.

These Centres are of the same general design as the 10*

1ndex Centres described above.

The Centres swing 12 1-1" 1n diameter.

The Worm Wheel is 7 3-4" in diameter.

The Tongues and Bolts furnished lit a T slot 3-4" wide.

Combined Length of bead and foot-stocks, 16 3-4".

Price includes index plates and tables explaining the use

of same, wrenches, and everything else shewn in cut of 10"

1ndex Centres.

Net Weight, witbout Table, about 65 lbs. ; with Table, about

175 lbs.

Weight for shipment, witbout Tabic, about 85 lbs.

Dimensions of box for shipment, 119' x 14" x 13".

Price, witheut Table, $ Price, with Table, $

For List of Tables, see page 86.
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No. 2 1-2 TR1PLE 1NDEX CENTRES.

For Direct Indexing Only.

 

SH*' .BBBIIpF

These index centres are convenient for use

on Milling or other machines. They are well

adapted for grooving taps and reamers, mill

ing nuts, cutting small gears and other work

of a similar character.

The Centres swing, using the three spindles

2 1-2", using the two outside spindles 5". The

spindles are operated simultaneously by the

movement of the index crank and clamped

simultaneously by means of a thumb screw

on front of head-stock.

The Index Plate furnished divides all num

bers as follows 1 2, 3, 4, 5, 6, 7, 8, 12, 14, 20 and

24.

The Foot-stock is provided with adjustable

centres that can be clamped.

Combined Length of head and foot-stock

13 1-2".

The Tongues are reversible and fit T slots

cither 1-2" or 5-8" wide.

"Weight of Centres ready for shipment, about

100 lbs.

Net Weight, about 75 lbs.

Dimensions of box in which centres are

shipped 21"xl2"xl0".

Price includes everything shown in cut,

boxed and delivered f. o. b., Providence, R. I.

Price,
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No. 14 TR1PLE 1N1

 

The Centres swing, using the th

two outside spindles, 8".

The Spindles are operated sim

ment of tbe index crank. The f r

provided with No. 10 taper boles;

taper is 1 116" in diameter. The

the head clamps all three spindle1

The 1ndex Plates divide all nu

numbers to 100. A plate for rapid

directlv on the centre spindle, and

ing is desired, the worm, which ti

quickly out of gear by means of

head-stock.

The Foot-stock is provided witl

Combined Length of head and f

The Tongues and Bolts furnish

T slot 5-8" or 3-4" wide.

Weight of Centres ready for sh

Net Weight, about 150 lbs.

Dimensions of box in which ce1

x 12".

Price includes three index plate

use of same, wrenches, and ev1

boxed and delivered f. o. b. Prov

Price, $

No. 4 TR1PLE 1Nl

For Direct Ind1

These Centres are of the same

as the No. 14, excepting that th

1ndexing only.

Price includes wrenches, etc., 1

Trovidence, R. 1.

Price, $
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1NDEX TABLE

FOR M1LL1NG MACH1NES.

40 Turns to 1 Revolution.
 

Divis

ion.
}lrole. Turns. Holes.

Divis

ion.
Cirole. Turns. Holes.

2 any 20
18

127 2 6
r89

13 13 u 2 4

33 13 11 19 19 2 2

3 .
27 13 9 20 nny

iu21 13 7 21 21

18 13 6 22 83 27

,15 13 6 23 23 17

4 any 10 f39 26

5 any 8 33 22

'8s 6 26
24

J 27 18

33 0 22
l 21

14

6
27 6 18 lis 12

21 6 14
U5 10

18 « 12 25 20 12

15 6 10 26 39 21

7
49 5 35 27 27 13'
21 5 15

28
> 49 21

s tny 5

i'2

|21 9

•
27 4 29 29 11

18 4 8 lso 13

10 my 4 I 33 11

11 33 3 21
30 J 27 *3

39 3 13 121 7

33 3 11 18 l>

12 27 3 9 1 15 5

21 3 7 31 31 9

18 3 6
32

120 5

12 15 3 5 jio 4

13 39 3 3 33 33 7

» 1
49 2 42 34 17 3

21 2 18
35

149 I
39 2 26 |21 3

33 -J 22
36

127 3

15 1
27 0

18 1 18 2

21 2 14 37 37 3

18 2 12 38 19

15 -.> 10 39 39 1

i.• I
20

18

•j
10 40 any

lu

16

V

2 9
DEGREES.

17

1 -.> 8

6 1 18 | ... | 2

AMER1CAN MACH1N1S7, AuO. 24, l899.

For 1ndex Plates, see vagc 54.
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10 1nch

UN1VERSAL 1NDEX CENTRES.

Patented Feb. 5, 1884; Feb. 14, 1893.

 

The Centres swing 10" in diameter.

The Head can be set at any angle from 10 degrees below

the borizontal to 30 degrees beyond the perpendicular.

The Spindle has a No. 10 taper bole. The straight bole

at end of taper is 1 1-16" in diameter. The front end is

threaded.

The Foot-stock Centre can be raised vertically and set at

an angle in a vertical plane.

Combined Length of head and foot stock, 1T".

The 1ndex Plates divide all numbers to 50, all even num

bers to 100 and a large number beyond.

The Tongues and Bolts furnished lit a T slot 3-8" wide.

The tongues are inserted.

Net Weight, witbout Table, about 85 lbs.; with Table,

about 200 lbs.

Weight, for shipment, witbout Table, about 100 lbs

Dimensions of box for shipment, 16"xl3"x 1-2".

Price includes index plates and tables explaining the use

of same.

Price, witheut Table, $ Price, with Table, S

For List of Tables, see page 86.
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12 1-2 1nch

UN1VERSAL 1NDEX CENTRES.

The Centres swing 12 1-2' in diameter.

The Head can be set at any angle from 10

degrees below the horizontal to 10 degrees

beyond the perpendicular.

The Spindle is provided with a face plate

and adjustable dog carrier. The front end has

a No. 12 taper hole. The straight hole at end

of taper is 1 1-2' in diameter.

The Worm Wheel is 6' in diameter, and

one revolution is made by 60 revolutions of

index crank.

The Foot-stock Centre can be raised vert.i

cally and set at an angle in a vertical plane.

The Index Plates divide all numbers to 100,

all even numbers to 134 and all numbers divisi

ble by 4 to 200.

The Table is provided with flanges, is Si,'

long, 8" wide, and has 3 T slots 3-4" wide.

Combined Length of head and foot-stock,

18"
Centre Rest will take work to 3 1-8' in

diameter.

Net "Weight, with table, about 275 lbs.;

without table, about 145 lbs.

Weight for shipment, with table, about 340

lbs ; without table, about 220 lbs.

Dimensions of box for shipment, with table,

39"x 16"x 17"; without table, 23"x 17"x 15".

Price includes index plates and tables ex

plaining the use of the same, wrenches and

everything else shown in cut.

Price, without table, $ ,,

Price, with table, ®
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PLA1N V1SES

For Use Upon Milling or Planing Machines.

 

Size.
,/-. | >a'-

Ut|llh of

Jaw.
Jaws Open. Weight.

No. 1

" 2

" 3

$12 00

13 00

18 00

3 5-8" 15-16" 1 1-2" 10 lbs.

24 "

43 "

5 1-8 1 1-4 2 3-4

6 1-8 1 1116 3 5-8

The jawsare of steel and hardened unlessotherwise specified.

FLANGED V1SES

For Use Upon Milling or Planing

Machines.

 

These Vises are provided with flitnges for damning them

to the table of Milling or Planing Machines.

Size. Price.
Width of

Jaws.

Depth of

Jaws.
Jaws Open. Weight.

No. 1

" 2

" 3

" 4

$13 50

15 00

23 00

34 00

4 1-8" 1 1-16"

1 1-4

1 9-16

2

2" 16 lbs.

28 "

50 "

95 "

5 1-8 2 3-4

6 1-8 3 5-8

7 1-8 4 1-2

The jawsare of steel and hardened unless otherwise sj>ecifled.
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SW1VEL V1SES

For Use Upon Milling or Planing Machines.
 

These vises are especially convenient for

angular milling or planing. The base is dou

ble, and the upper portion is graduated so

that the vise may be set at any angle with the

ways of the machine.

An improved method of clamping the lower

and upper portions of the base insures great

rigidity and compactness.

The No. 2 Vise can be used with the Nos. 1

and 2 Universal and Nos. 1 and 2 Plain Milling

Machines, and the No. 3 with Nos. 3 and 4

Universal and Nos. 3, 4, 5 and 24 Plain Milling

Machines.

Sizes. Price. Height.
Width of

Jaws.

Depth of

Jaws.

Jaws

0pen.

Net

Weight.

No. 2 1 *18 00 4 1-2" 5 1-8" 1 1-4"

1 0 16

2 3-4" 38 lbs.

70 "No. 8 | 25 00 5 3-16 6 1-8 3 5-8

The jaws •'« hardened unless otherwise specified.



TOOL MAKERS UN1VERSAL V1SES.

 

No.
Width of

Jaws.

ftepih of

Jews.

Jin

Open.

\et 1 Shipping p .
Weight, j Weight w-

2

3

5 18" 1 14"

1 916

2 34" 67 lbs. 80 11i-. j4."> l1l

1301b». 150 1b-. 60 l«l6 1-8 3 5-8

The hase is double. The lower part 19 provided with a

tongue, and is fastened to the table by two bolts, which fit

into the table T slots. 1t has two sets'of heles to allow for

moving the vise hack when set in a vertical plane. The

upper part is a hinged knee, which swivels on the lower

part of the hase. The lower part of the knee is graduated

and can be set at any angle in a herizontal plane. The

upper part of the knee is hinged to the lower part in such a

manner that it can be set at any angle, to 90°, in a vertical

plane and clamped rigidly in position by the nut on end of

bolt forming the hinge, and the bracing levers sbown at

left of cut. The upper surface is graduated for setting the

vise proper. The bolt forming the hinge is provided with

a hardened steel dial graduated to 90°. The bracing levers

are held in position by the bolt shewn in centre, and the

bolts at the ends of the levers.

The vise proper swivels on the npper part of the hinged

knee, can be set at any angle to the axis of the bolt forming

the hinge and clamped in position by the bolt which helds

the upper bracing lever.

The jaws are made of tool steel, hardened. Each vise 1s

furnished with suitable wrenches.

Dimensions of boxes in which vises are shipped1 No. 2,

16"x 12"x9" ; No. 3, approximate, 20"x 15" x 10".

Price of No. 3 furuished upon application.
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No. 1

8 in. x 24 in.

UN1VERSAL GR1ND1NG MACH1NE.

Patented August 12, 1890; May 26, 1891 ;

November 8, 1898; June 30, 1903.

 

This machine swings 8" in diameter and

takes 24" in length.
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No. 1

8 in. x 24 in.

UN1VERSAL GR1ND1NG MACH1NE.

With Automatic Feeds.

The Wheel Spindle 18 hardened, ground and lapped and

runs in self aligning bronze boxes provided with means of

compensation for wear. 1t will take wheels to 8" in diam

eter and 3-8" face.

The Wheel Stand Slide swivels and has a graduated hase.

When the 1nternal Grinding Fixture, page 98, is used, the

wheel stand is removed and a speed counter substituted.

The Transverse Movement of wheel stand is adjusted by

a hand wheel graduated to read to tbousandths of an inch

on the diameter of the work.

The Automatic Cross Feed gives a range of feed varying

from .00025" to .004" to each reversal of table and can. he

automatically released at any point.

The Swivel Table turns on a central stud. 1t can be set

at an angle to the ways. This adjustment is made by

means of a screw at the end of table and scales, graduated

to read to 3 1-3 degrees either side of centre line and to

1 1-3" taper per foot, indicate its position. 1t has a T slot

5-8" wide.

The Travel of Table is automatic in either direction and

controlled by dogs operating against the reversing lever.

The dog brackets slide upon a rack and are held in position

by a spring latch that prevents the dogs slipping. The dogs

cau be raised and the table moved beyond the reversing

points witheut changing the adjustment.

The Head-stock is clamped to swivel table. 1t swivels and

has a graduated hase. The spindle is hardened, ground and

lapped and runs in bronze boxes provided with means of

compensation for wear. The front end is threaded and has

a taper hele. The spindle can be locked and, with a pullev

on the end, grinding can be done on dead centres.

The Foot-stock is clamped to swivel table by bolt and nut

The spindle can be quickly operated by a lever. The spindle

has a taper hele.

The Head and Foot-stock Centres swing 8 ' in diameter

and take 34" in length.

Wet Grinding is amply provided for. Provision is made

lor a liberal supply orf water; the supply pipes are large.

Water guards, channels and pans protect the floor and re

turn the waste water to the settling tank and pump. The

wheel guard is heavy and ot such form as to catch the spray

and waste water from the wheel.

The Counter-snaft has tight and loose pulleys 8 in diam

eter for 3" belt and sheuld run 380 revolutions per minute

Weight of machine ready for shipment, about 3750 lbs.

Net Weight, about 21120 lbs. Floor Space, 36 ' x 92".

Dimensions of box in which machine is shipped, 71"x39"

x 54".

Price includes No. 03 1nternal Grinding Fixture, 4"3-jawed

chuck, centre rest, plain hack rest, 2 universal hack rests,

set of telescopic water guards, emery wheel, set of dogs,

wrenches and everything else shewn in cut, together with

overhead works, boxed and delivered f. o. b. at Providence,

R.1.
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No. 2

12 in. x 30 in.

UN1VERSAL GR1ND1NG MACH1NE.

Patented Aug. 12, 1890; May 26, 1891 ; Sept. 21, 1897

Nov. 8, 18981 June 30, 1003.

 

This machine swings 12" in diameter, and

takes 30" between centres.
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No. 4 12 in. x 60 in.

UN1VERSAL GR1NDING MACH1NE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped and

runs in self-aligning bronze boxes provided with means of

compensation for wear. 1t will take wheels to 12" in diam

eter and from 1-2" to 1" face.

The Wheel Stand Slide swivels and has a graduated hase.

When the 1nternal Grinding Fixture, page 98, is used, the

wheel arbor is removed and a speed spindle substituted.

The Transverse Movement of wheel staud is adjusted by a

hand wheel graduated to read to tbousandths of an inch on

the diameter ot the work.

The Automatic Cross Feed gives a range of feed varying

from .00025" to .004" to each reversal of table and the feed

can be automatically released at any point.

The Swivel Table turns on a central stud. 1t can be set at

an angle to the ways. This adjustment is made by means of

a screw* at the end of table; and scales, graduated to read

to 3 1-2 degrees cither side of centre line and 1 1-2" taper per

foot, indicate this position. 1t has a T slot 3-4" wide.

The Travel of Table is automatic in either direction and

controlled by adjustable dogs operating against the revers

ing lever. The dog brackets slide upon a rack and are held

in position by a spring latch that prevents the dogs slipping.

The dogs can be raised and table moved beyond reversing

points witbout changing the adjustment.

The Head-stock swivels and has a graduated hase. The

spindle is hardened, ground and lapped and runs in bronze

boxes provided with means of compensation lor wear. The

front end is threaded and has a taper hele.

The Foot-stock is clamped to swivel table by a lever. The

front end of spinde has a taper hele.

The Head and Foot-stock Centres swing 12" in diameter

and take 60" in length.

Wet Grinding is amply provided for. Provision is made

for a liberal supply of water; the supply pipes are large.

Water guards, channels and pans protect the floor and re

turn the waste water to the settling tank and pump. The

wheel guard is heavy and of such form as to catch the spray

and waste water from the wheel.

The Counter-shaft has tig-ht and loose pulleys 12" in diam

eter for 3 1-2" belt and sheuld run from 300 to 320 revolu

tions per minute.

Weight of machine readv for shipment, about 6130 lbs.

Net Weight, about 4000 lbs. Floor Space, 50"x 207 ".

Dimensions of box in which machine is shipped, 121" x

65" x 48".

Price includes No. 4 1nternal Grinding Fixture, 6" 3-jawed

chuck, hack rest with water guards, 2 universal hack rests,

centre rest, 2 emery wheels, set of dogs, set of telescopic

water guards, wrenches and everything else sbown in cut,

together with overhead works, boxed and delivered f. o. b.

at Providence, R. 1. Price, $

For Attachments, see nages120 to 122.
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1NTERNAL GR1ND1NG F1XTURES.

Patented June 10, 1890.

 

This ls an 1mprovement upon earlier fixtures, and with H

holes can be readily and accurately ground.

Formerly 1t was customary to employ a solid spindle oi

■haft, with a driving pulley at one end and a small

wheel at the other end. To grind heles of any considera

ble depth the end of the spindle projected a corresponding

distance beyond the bearing, and any . motion or play in the

bearing was multiplied at the end of the spindle so that

even a slight motion or play in the bearing caused a consid-

erable movement at the end of the spindle and necessarily

produced imperfect work. 1n order to give it sufficient

rigidity the spindle was made of a considerable diameter,

but this large diameter rendered impossible the attainment

•f the high speed requisite for theroughiy efficient work.

Also, when pressure was brought upon the end of the spindle

by the action of the wheel upon the work, this pressure

tended to foree the spindle against 1ts bearing with consid

erable power, owing to the leverage, due to the distance

between the grinding wheel and the bearing, and this pro

duced a great amount of friction between the spindle

and the bearing and tended to prevent the attainment of

high speeds.

The present fixture overeomes these difficulties. 1t

consists, primarily, of a grinding spindle of comparatively

small size, mounted in a bearing of telescopic tubes of

■ufliclently large diameter, to give the required rigidity.

These tubes are adjustable, longitudinally relatively to

each other, and furnish a support or bearing for the

■pindle in close proximity to the grinding wheel. The

■mall diameter of the spindle enables it to be run at the

required high speeds.



Provision is made Cor excluding dust from the hearings.

One of these fixtures is sent with ami included in the price

of each of our Universal Grinding Machines.

Capacity of Internal Grinding Fixtures.
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01 1 3" 1 12" 14* to 1-2" 332" 16800

1 2, 3 and 4 4 5-8 1 1-2 1-4 to 1-2 332 16800

02 1 3 3 3-4 7-l6 to 7-8 14 1341H1

i 2, 3 and 4 4 5-8 3 3-4 7-16 to 7-8 1-4 13400

03 1 3 5 1-4 3-4 to 1 1-8 14 12200

3 2, 3 and 4 4 5-8 5 1-4 3-4 to 1 1-8 1-4 12200

04 .1 3 6 land 5-8 11200

upward

4 2, 3 and 4 4 5-8 6 1 and 5-8 11200

upward

5 2, 3 and 4 4 5-8 8 2 and 3 4 8050

upward

Fixture No. 03 is seut with the No. 1 Universal Grinding

Machine.

Fixture No. 4 is sent with the Nos. 2, 3 and 4 Universal

Grinding Machines 1mproved.

1f any other size is preferred it will be forwarded at the

expense of the customer, the fixture sent with the machine

being returned witbout expense to us.

Price includes 2 emery wheels and everything else sbown

in cut.

Price, Nos. 02, 03, 04, 2, 3, 4, 5; $

Price, Nos. 1, 01; $ Special sizes made to order.

288944
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No. 11

4 in. z 30 in.

PLA1N GR1ND1NG MACH1NE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped, and

runs in self-aligning bronze boxes provided with means of

compensation l'or wear. 1t will take wheels to 12" in diam

eter and from 1-2" to 3-4" face.

The Wheel Slide is adjusted by a hand wheel and dial.

The dial is graduated to read to tbousandths of an inch uu

the diameter of the work.

The Automatic Cross Feed sizes the work to within .00025".

The simple pressing of a thumb latch regulates the feed;

the mechanism doing the sizing correctly.

The Swivel Table turns on a large central stud, which is

hardened and ground, it can be set at an angle to the ways.

This adjustment is made by means of a screw at the end' of

the table ; and a scale, graduated to read to 1 3-4" taper per

foot either side of the centre line, indicates the adjustment.

The Travel of Table is automatic in either direction ; and

controlled by dogs, which are easily adjusted, operating

against a sliding pin on the reversing lever.

The Head-stock is clamped to the swivel table.

The Foot-stock is clamped to the swivel table. The spin

dle is adequately protected from water and emery grit. 1t

is quickly operated by a lever.

Wet Grinding is amply provided for. The side of the

swivel table toward the wlieel is entirely closed, thus pro

tecting the guiding ways of the head and foot stock and

avoiding the necessity of water guards. A large pump and

suitable piping provides for an abundant supply of water.

The Follow Rest is held in an overhanging arm, and can

be easily turned out of the way or placed in position.

The Counter-shaft has tight and loose pulleys 12" in diam.

eter for 3 1-2" belt, and sbould run from 300 to 320 revolu

tions per minute.

Weight of machine ready for shipment, about 3223 lbs.

Net Weight, about 2475 lbs.

Floor Space, 41" x 105".

Dimensions of box in which machine is shipped, 78" x 46"

x 59".

Price includes plain hack rest, 2 universal hack rests, set

of dogs, centre grinding attachment; 1, 12" emery wheel,

1-2" face, 5" bole; wrenches and everything else sbown in

cut, together with overhead works, boxedT and delivered

f. o. b. at Providence, R. 1.

Price, $

for Attachments, see pages 120 to 122.
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No. 14

10 in. z 48 in.

PLA1N GR1ND1NG MACH1NE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped, and

runs in self aligning bronze boxes provided with means of

compensation lor wear. 1t will take wheels to 1t1" in diam

eter and from 3-4" to 1 1-2" face.

The Wheel Slide is adjusted by a hand wheel and dial.

The dial is graduated to read to tbousandths of an inch on

the diameter of the work.

The Automatic Cross Feed sizes the work to within .000-25 ".

The simple pressing of a thumb latch regulates the feed;

the mechanism doing the sizing correctly.

The Swivel Table turns on a large central stud, which is

hardened and ground. 1t tan be set at an angle to the ways.

This adjustment is made by means of a screw at the end of

the table; and a scale, graduated to read to 2" taper per loot

either side of the centre line, indicates the adjustment.

The Travel of Table is automatic in either direction, and

controlled by dogs, which are easily adjusted, operating

against a sliding pin on the reversing lever.

The Head-Stock is clamped to the swivel table.

The Foot-Stock is clamped to the swivel table. The spin

dle is adequately protected from water and emery grit. 1t

is quickly operated by a lever.

Wet Grinding is amply provided for. Provision 1s made

for a liberal supply of water; the supply pipes are large.

Water guards, channels and pans protect the floor and re

turn the waste water to the settling tank and pump. The

wheel guard is heavy and of such form as to catch the spray

and waste water from the wheel.

The Counter-shaft has tight and loose pulleys 14" in diam

eter for 4 1-2" belt, and sbould run from 395 to 410 revolutions

per minute.

Weight of machine ready for shipment, about 7220 lbs.

Net Weight, about 5875 lbs.

Floor Space, 53"x 159".

Dimensions of box in which machine is shipped, 110"x 57"

X60".
Price includes plain hack rest, 2 universal hack rests,

centre rest, centre grinding attachment, set of dogs, set of

telescopic water guards, 1, 18" emerv wheel, 1" face, 5 bole ;

1 1S" emery wheel, 11-2" face, 5" hele; wrenches and every

thing else shewn in cut, together with overhead works, boxed

and "delivered f.o.b. at Providence, R. 1.

Price, $
For Attachments, see pages 120 to it*.
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No. 16

10 in. x 72 in.

PLA1N GR1ND1NG MACH1NE.

With Automatic Feeds.

The Wheel Spindle is hardened, ground and lapped, and

runs in self aligning bronze boxes provided with means of

compensation for wear. 1t will take wheels to 18" in diam

eter and from 3-4" to 1 1-2" face.

The Wheel Slide is adjusted by a hand wheel and dial. The

dial is graduated to read to theusandths of an inch on the

diameter of the work.

The Automatic Cross Feed sizes the work to within .00025".

The simple pressing of a thumb latch regulates the feed ;

the mechamsm doing the sizing correctly.

The Swivel Table turns on a large central stud, which is

hardened and ground. 1t can be set at an angle to the ways.

This adjustment is made by means of a screw at the end of

the table ; and a scale, graduated to read to 1 1-2" taper per

foot either side of the centre line, indicates the adjustment.

The Travel of Table is automatic in either direction, and

controlled bv dogs, which are easily adjusted, operating

against a sliding pin on the reversing lever.

The Head-stock is clamped to the swivel table.

The Foot-stock is clamped to the swivel table. The spin

dle is adequately protected from water and emery grit. 1t

can be operated by a lever or hand wheel as desired.

Wet Grinding is amply provided for. Provision is made

for a liberal supply of water; the supply pipes are large.

Water guards, channels and pans protect the floor and re

turn the waste water to the settling tank and pump. The

wheel guard is heavy and of such form as to catch the spray

and waste water from the wheel.

The Counter-shaft has tight and loose pulleys 14" in diam

eter for 4 1-2" belt, and sbould ruu from 305 to 410 revolu

tions per minute.

Weight of machine ready for shipment, about 7990 lbs.

Net Weight, about 6490 lbs.

Dimensions of boxes in which machine is shipped, 114" x

57" x 60", and 135" x 9" x 9".

Floor Space, 53" x 214".

Price includes plain hack rest, 2 universal back rests,

centre rest, centre grinding attachment, set of dogs, set of

telescopic water guards, 1, 18" emery wheel, 1" face, 5

hele1 1, 18" emery wheel, 1 1-2" face. 5" bole; wrenches,

etc., together with overhead works, boxed and delivered

f. o. b. at Providence, R. 1.

Price, $

For Attachments, see pages 120 to 122.
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No. 2

18 in. x 6 in. x 9 1-fc in.

SURFACE GR1ND1NG MACH1NE.

 

ofT18" TtZ haS an automatic longitudinal feed

V8'v transverse movement of 6", and work

9 1-2" high can be ground.
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No. 2

18 in. x 6 in. x 9 1-2 in.

SURFACE GR1ND1NG MACH1NE.

The Spindle is hardened, ground and lapj>cd and runs in

bronze boxes provided with means of compensation for wear.

Thecnd is tapered to receive wheel sleeves. 1t can be raised

or lowered by means of a hand wheel graduated to read to

one-half tbousandths of an inch. 1t will take wheels to 7" in

diameter and 1-2" face.

The Table is 46" long and 8" wide, has a working surface

18"x6" and 3 T slots 1-2" wide.

The Travel of Table is automatic in either direction and is

controlled by means of dogs operating against a reversing

lever. The lever can be turned down and the table moved

beyond the reversing points witbout changing the dogs.

The Transverse Movement of table is automatic, feeds at

the end of each stroke and can be easily changed to feed in

either direction.

This Machine grinds work to is" long, 6" wide and 9 1-2"

high, using a wheel 7" in diameter.

The Vise is flanged and has jaws 4 1-8" long, 1 1-16" deep,

and will open 2".

TharCounter-shaft has tight and loose pulleys 8" in diam

eter for 3" belt and sbould run 360 revolutions per minute.

Weight of machine ready for shipment, about 1685 lbs.

Net Weight, about 1210 lbs.

Floor Space, 65" x 30".

Dimensions of box in which machine is shipped, 49"x 37"

x 73".

Price includes No. 1 Flanged Vise, 1, 7" emery wheel, 1-2"

face, 1 1-4" bole;, wrenches and everything else sbown in

cut, together with overhead works, boxed and delivered

f . o. b. at Providence, R. 1.

Price, $

For Adjustable Swivel Vise and 1ndex Centres, sec page 77.
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No. 3

36 in. x 14 in. x 11 1-2 in. and

60 in. x 14 in. x 11 1-2 in.

SURFACE GR1ND1NG MACH1NES.

Patented August 12, 1800.

 

This machine grinds work to 36" long, 14"

«wide and 11 1-2" high.

It is also made to grind work 60" long, 14"

«wide and 11 1-2" high.
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No. 3

36 in. x 14 in. z 11 1-2 in. and

60 in. x 14 in. x 11 1-2 in.

SURFACE GR1ND1NG MACH1NES.

The Spindle is hardened, ground and lapped und runs 1n

self-aligDing bronze boxes provided with means of compen

sation rorwear. 1t will take wheels to 12" in diameter, and

5-8" face.

The Wheel Slide has a transverse movement that is auto

matic and can be easily changed to feed in either direction.

1t feeds at the end of each stroke.

The Table, including dust guards, is 84" long and 14 14"

wide, has a working surface 44" x 14 1-4" and 3 T slots 11-16"

wide.

The Travel of Table is automatic in either direction. 1t 1s

controlled by means of dogs operating upon a reversing lever

trip pin. This pin can be lowered and the table moved be

yond the reversing points witheut changing the dogs.

This machine grinds work to 36" long, 14" wide and 11 1 2"

high. Distance between uprights, 22 1-2".

The Counter-shaft has tight and loose pulleys 8" in diam

eter for 4" belt, and sbould run about 320 revolutions per

minute.

Weight of machine ready for domestic shipment, about

2675 lbs.

Weight of machine ready for foreign shipment, about

3085 lbs.

Net Weight, about 2300 lbs.

Floor Space, 128" x 39".

Dimensions of box in which machine is shipped, 90" x 39"

x56".

Price includes 1, 12" emery wheel, 1-2" face, 5" bole; 1, 9"

emery wheel, 5-8" face, 5" bole; and everything else sbown

in cut, together with overhead works boxed and delivered

1. o, b. atProvldence, R. 1.

Price, $

This machine is also made to grind work to 60" in length.

Weight ready for domestic shipment, about 3180 lbs.

Weight ready for foreign shipment, about 3590 lbs.

Net Weight, about 2725 lbs.

Floor Space, 192" x 89".

Dimensions of box in which machine is shipped, 103" x

89" x 56".

Price, $ ~
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No. 0 TOOL GR1NDER.

 

This machine is especially adapted for grinding the small

formed cutters and tools used on screw machines.

The Spindle is hardened and ground and runs in bronze

boxes provided with means of compensation for wear.

The ends of the spindle are tapered to receive the wheel

sleeves. 1t will take wheels to 7" diameter and 3-8" face.

It has tight and loose pullevs, 2 1-2" in diameter for 1" belt.

Distance from centre of spindle to bottom of hase, 8 1-2".

Weight of machine ready for shipment, about 50 lbs.

Net Weight, about 35 Uis.'

Dimensions of box in which machine is shipped, 16" x 10*

X 13".

Price includes two emery wheels, two emery wheel sleeves,

wrench and everything else sbown in cut, boxed and deliv

ored f. o. b. at Providence, R. 1.

Price, $ Price, with overhead works, $

Overhead Works.

The Overhead Works, furnished onlv when specified, con

sist of two wall hangers and shaft wlt"i 1 pulley 6" diameter,

for 2" belt, for main line drive; and 1 pulley 12" diametei

for driving the machine spindle. The counter-sbaft shn"VJ

run about 400 revolutions per minute.

Weight for shipment, about 100 lbs.

Net Weight, about 80 lbs. Price, $
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No. 1 TOOL GR1NDING MACH1NE.

 

The Spindle is of steel hardened and ground, and runs in

bronze boxes provided with means of compensation for

wear. The ends of the spindle are tapered to receive wheel

sleeves.

The Counter-shaft has tight and loose pulleys 6" in diame

ter for 2" belt, and sheuld run about 375 rev. per minute.

Weight of machine ready for domestic shipment, about

215 lbs. ; for foreign shipment, about 415 lbs.

Net Weight, about 2S0 lbs.

Floor Space, 16"x 18".

Dimensions of box for shipment, 52"x 21" x 21".

Price includes two emery wheels, two wheel sleeves, 1 1-4",

rests and everything else sbown in cut, together with over

head works, boxed and delivered f . o. b. at Providence, R. L

Price, $
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No. 2 CUTTER GR1ND1NG MACH1NE.
 

Patented Mareh 22, 1887;

October 20, 1891.

This machine will take cutters to 6" in length and 6 in

diameter, and saws to 24" diameter.

The Spindle is hardened, ground and lapped, and runs in

bronze boxes provided with means of compensation for wear.

The ends of Spindle are tapered to receive Wheel Sleeves.

The Cone has 2 steps for 1" belt.

The Cutter Bar is of steel hardened and ground.

The Counter-shaft has-tight and loose pnlleys6" in diam

eter for 2" belt, and sheuld run about 375 rev. per minute.

Weightof machine readv for shipment, about fins lbs.

Net Weight, about 380 lbs. Floor Space, 27"x34".

Dimensions of box for shipment, 36"x29"x 61".

Price includes Compound Swivel Head, Rest Holder,84"

Cutter Bar,7-8" Cutter Shell with collars and nut, Arbor for

holding Straddle and Face Mills, etc., 2 Taper Shank Mill

Bushings; 2,1 1-4" Wheel Sleeves; 1 pair 8tep Collars, 11-2",

1 3-4", 2"; 2, 6" Bevel and Concave Emery Wheels, 1 1-4" hele;

1. 0" Emery Wheel, 1-4" lace, 1 1-4" hele, and everything

else sbown in cut, together with overhead works boxed and

delivered f. o. h. at Providence, P. 1. Price, $

For Formed Cutter Grinding Attachment, see page 118.
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VARIOUS OPERATIONS ON THE

No. 3 UN1VERSAL CUTTER AND

REAMER GR1NDER.

 

Grinding Solid Taper

Reamer.

 

 

Grinding Milling Cutter

or Shell Reamer.

 

Grinding End M11L

 

Grinding

Side of Face Mill.

Grinding

Angular Cutter.
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Ha 3 UN1VERSAL CUTTER AND

REAMER GR1NDER.

Patrateri March ii, ls?7 ; Oct. 29, 1891.

 

This machine takes 18' between centres, and

takes ratters and shell reamers not exceeding

*' in diameter and ?' in length.
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No. 3 UN1VERSAL

CUTTER AND REAMER GRINDER.

This machine is used for sharpening straight and taper,

shell or shank reamers, amd for grinding edge and bevel

cutters of any angle, straddle and face mills, cotter and

hellow mills and straight or taper milling cutters, cut cither

straight or spiral, with boles or shanks. 1t can also be used

for sharpening worm and thread tools.

The Spindle is of steel, hardened, ground, and lapped, and

runs in bronze boxes provided with means of compensation

for wear. The ends of the Spindle are tapered to receive

Wheel Sleeves.

The Cone has 2 steps for 1" belt.

The Guide Bar and Cutter Bars are of steel hardened,

ground and lapped.

The Counter-shaft has tight and loose pulleys 6* in

diameter for 2" belt and sbould run about 375 revolutions

per minute.

Weight of machine ready for shipment, about 750 lbs.

Wet Weight, about 490 lbs.

Floor Space, 33"x 58". •

Dimensions of box in which machine is shipped, 42"x 30"x

52".

Price includes Compound Swivel Head, Reamer Centres

Rest Holder, 3-4" Cutter Bar, 3-8" Cutter Bar, Thread and

Worm Tool Holder, 7-8" Cutter Shell with collars and nut

takes all cutters with 7-8", 1", 1 1-16", 1 1-8" or 1 1-4" bole-'

1-2" Cutter Shell with collars and nut, takes all cutters with

1-2", 5-8", or 3-4" bole; Arbor for bolding Straddle and Face

Mills; Angular Cutters, etc., takes all cutters with 1 1-4", 1"

or 7-8" bole; 2 Wheel Sleeves 1 1-4*, 2 Taper Shank Mill

Bushings, 2 Main Bar Stops; 3-4" Swivel Head Bushing,

3-8" Swivel Head Bushing; 1 pair Step Collars, 1 1-2", 1 3-4",

2"; 2, 6" Bevel and Concave Emery Wheels, 3-8" face, 1 14"

bole; 1, 6" Emery Wheel, 1-4" face, 1 1-4" bole; 1, S" Emery

Wheel, 1-4" face, 8-4" hele ; 1, 2" Emery Wheel, 1-4" face, 1-4"

hele; and everything else sbown in the cut, togattier with

overhead works boxed and delivered f. o. b. at Providence.

E. 1.

Price, $

The Formed Cutter Grinding Attachment is readily attached

to the machine, and can he used equally well with either a

machine of the old or new design. See page lis.

Price, $

A special pamphiet on the construction and use of this

machine is sent on application.
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No. 13

UN1VERSAL AND TOOL GR1ND1NG

MACH1NE.

Patented Mareh 25, 1»».

 

This machine takes 24 1-2" in length between

centres and centres swin^ 8" in diameter.
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No. 13 UN1VERSAL AND TOOL

GR1ND1NG MACH1NE.

With Power Table Feed.

This machine combines the features of a Universal Grind-

ing Machine, together with such features as adupt 1t to the

sharpening of bevel cutters of any angle, milling cutters,

formed cutters, straddle and face mills, straight or tapir

reamers, end mills etc., also for grinding all cylindrical

work, either straight or taper, that can be held between

The Wheel Spindle is hardened, ground and lapped and

runs in pbospher bronze boxes, provided with means of

compensation for wear. The ends of the spinule are

tapered to receive wheel sleeves.

The Wheel Slide has a vertical adjustment of 6", operated

bv a hand wheel graduated to read to tbousandths of an inch.

"The Upright that carries the spindle head swivels and has

a graduated hase. 1t has a transverse movement of ill 1-2",

operated by a hand wheel, graduated to read to theusandths

of an inch on the diameter of -the work.

The Cutter Bars are hardened, ground and lapped.

The Swivel Table turns on a central stud. 1t can be set to

45° either side of centre line, the graduated are at the front

reading to degrees. A scale at the cud of table is graduated

to read to 3" taper per foot.

The Table has a longitudinal feed of 17 .

The Head and Foot-stock Centres swing 8" in diameter and

take 24 1-2" in length.

The Counter-shaft has tight and loose pulleys 6 in diame

ter for 2 1-2" belt and sbould run 425 revolutions per minute.

Weight of machine ready for shipment, about 2735 lbs.

Net Weight, about 2170 lbs. Floor Space, 45"x6a".

Dimensions of box for shipment, 56"x 45"x 6O".

Price includes universal head, face chuck, set of dogs,

centre height gauge; 3-4" cutter har with 7-6" sliding shell

and set of collars, including 4 stepped collars; 3-8" cutter

har with bushing for universal head and 1-2" sliding shell,

with set of collars, including 2 stepped collars; arbor for

straddle and face mills and 3 collars, 2 taper shank mill

bushings, 4 tooth rests and bolders; 4 centres, including

reamer grinding centre, centre rest, tool rest; wheel

arbors- 1, 1-4" H?H.; 1, 1-4" h. H.; 1, 1-2"; 1, 3-4" 6 wheel

sleeves; 1, 1" emery wheel, 14" face; 1,2" emery wheel, 1-4"

face- 1 4" cupped emery wheel, 1 3-8" thick; 1, 7" cupped

emery wheel, 2" thick; 1, 3" emery wheel, 1-4" face, 2,7"

emery wheels, 1-2" face; 1, 6" emery wheel, 3-8" face; 1,

3 1-2" bevel and concave emery wheel ; 1, 0" bevel and con

cave emery wheel ; and everything else sbown in cut, to

gether with overhead works, boxed and delivered f. o. b.

at Providence, R. 1.

Price, with Power Table Feed, $

For Attachments, see page 119.
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FORMED CUTTER GR1ND1NG

ATTACHMENT

For No. 2 Cutter Grinding Machine and No. 3

Universal Cutter and Reamer Grinder.
 

This attachment ie used fur grinding the teeth of Formed

Cutters radially, this being necessary in order to insure

their cutting the correct form. 1t consists of abed rigidly

attached to the main har, that carries a sliding table pro

vided with a pair of index centres between which the work

to be ground is held.

Centres swing 4 3-4" in diameter and take 10 12" in length.

The 1ndex Plate has 24 boles and can he turned by a worm

or the worm can be disengaged and the plate turned by hand.

Formed Cutters to 8" in diameter can be ground by the

use of raiding blocks.

Net Weight .about 70 lbs. Weight for shipment.aboutl00 lbs.

Dimensions of box for shipment, 2Q"x 13"x 12 '.

Price, $

For No. 2 Cutter Grinding Machine and No. 3 Universal

Cutter and Reamer Grimier, see pages 112, 114, 115.
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ATTACHMENTS

FOR

No. 13 UNIVERSAL AND TOOL GRINDINGMACHINE.

SURFACE GRINDING ATTACHMENT.

The Wheel Spindle Extension is bolted to the wheel sllrle

and supported in self-aligning hearings. 1t allows the wheel

to he used over the entire surface of the Table Plate.

The Table Plate has a working surface of 17"x7 3 8" and

is 1 1-2" thick. 1t has 2 T slots, 1-2" wide, at right angles.

The Vise is mounted upon a hinged hase that can be set to

' - ad-

' deep and witl open 1 1-2". Height

of vise, 4". Price, Attachment complete, $

l III; V 1BG IS MiUUIIIliI ll[,vu it Ulll^l'll IJ41BC lUUk 1.2111 111' Wl V

any angle from 0 to 90° in a vertical plane. A dial, grad

uated to degrees, indicates the setting. The jaws an• hard

cned, 3 5-8*^ wide, 15-16" deep and will open 1 1-2". Heigh

INTERNAL GRINDING ATTACHMENT.

This Attachment is driven by a belt from a pulley on the

wheel spindle.

Distance from centre of spindle of attachment to centre of

wheel spindle, 10". Length that can be ground, 3". Diameter

of bole that can be ground, 1-4" to 1 1-2 .

Price includes 3 emery wheels, 3 extension wheel arbors,

4" 3-jawed universal chuck, belt and driving pulley.

Price, $

CIRCULAR GRINDING ATTACHMENT.

The Slide swivels and has adjustable stops to control the

swivel movement. 1t has an adjustment of 4 1-2"; also a fine

adjustment for feeding the work to the cut. A device for

receiving the carbon point bolder, furnished, can be quickly

mounted on the innerend of the slide for truing the wheel.

The Work Holders will take 5" in length and swing 8" in

diameter. Price, $

TOOL CUPBOARD

TO ACCOMPANY

No. 13 Universal and Tool Grinding Machine.

A Chpboard for helding the various parts and attachments

that go with this machine, can be furnished. 1t is substan

tially made and fitted with shelves and brackets conven

iently arranged.

Dimensions, height, 39" ; lloor space, 10"x38".

Price, $
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UN1VERSAL BACK RESTS.

For Universal and Plain Grinding Machines.

Patent Applied for.

 

The Back Rests are universal in all their movements

and capable of the most delicate adjustment. They are

simple in construction and readily placed in position or

removed.

No. Machines where used. Price.

1 No. 1 Universal $8 00

9 002

11

14

Nos. 2, 3 and 4 Universal

No. 11 Plain 8 00

Nos. 14 and 16 Plain 9 00

For Lists of Sboes, see pages 121 and 122.

Special Cireular on application.
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WATER GUARDS.

For Universal Grinding Machines.

These can be used on all Nos. 1 and 2 Universal Grinding

Machines fitted with pumps; and alt Nos. 3 and 4 Universal

Grinding Machines delivered since January, 1809.

PR1CE PER SET.

For No. i Universal Grinding Machine, $550

For No. a Universal Grinding Machine, $5 00

For No. 3 Universal Grinding Machine, $700

For No. 4 Universal Grinding Machine, $8 00

BRONZE SHOES

FOR UNIVERSAL BACK RESTS,

lor Nos. 1 and 11.

Pattern

No.

Diameter of

Work.
Price each .

Pattern

No.

Diameter of

Work.
Price each.

1 — 3 1-4" 22 cts. 1—13 1 1-2" 22 cts.

1 — 3 5-16 22 1 — 13 1 9-16 22

1 — 4 3-S 22 1 — 14 1 5-8 22

1 — 4 7-16 22 1 — 14 1 11-16 22

1 — 5 1-2 22 1-15 1 3-4 28

1 — 6 5-8 22 1-15 1 13-16 28

1 — 6 11-16 22 1—16 1 7-8 28

1 — 7 3-4 22 1 — 16 1 15-16 28

1 — 7 13-16 22 1 — 17 2 28

1 — 8 7-8 22 1 17 2 1-16 28

1 — S 15-16 22 1 — 18 2 1-8 28

1 — 9 1 22 1—18 2 3-16 28

1 — 9 . 11-16 22 1 — 19 2 1-4 28

1 — 10 11-8 22 1 — 19 2 5-16 28

1 — 10 13-16 22 1 — 20 2 3 8 28

1 — 11 11-4 22 1 — 20 2 7-16 28

1 — 11 1 5-16 22 1 — 21 2 1-2 28

1 — 12 13-8 22 1—21 2 9-16 28

1 — 12 17-16 22

Special Circular on Application.

List continued on next page.
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BRONZE SHOES

FOR UNIVERSAL BACK RESTS.

Nos. 2 and 14.

Pattern

No.

Dlamoler of

Work.
Price each.

Pattern

No.

Diameter of

Work.
Price each.

2 — 5 5-8" 28ctS. 2 — 21 2 11-16" 50cts.

2 — 5 11-16 28 2 — 22 2 3-4 50

2 — 8 3 4 28 2 — 22 2 13-16 50

2 — 6 13-16 28 2-23 2 7-8 50

2 — 7 7-8 28 2 — 23 2 15-16 50

2 — 7 1516 28 2 — 24 3 50

2 — 8 1 28 2 — 24 8 1-16 50

2 — 8 1 1-16 28 2—25 3 1-8 72

2- 9 1 1-8 28 2 — 25 3 3-16 72

2 — 9 1 3-16 28 2 — 26 3 1-4 72

2—10 1 14 28 2 — 26 3 5-16 «i

2— in 1 5-16 28 2 — 27 3 3-8 72

2—11 1 3-8 28 2 — 27 8 7-16 72

2— 11 1 7-16 28 2 — 28 3 1-2 72

2—12 1 1-2 28 2 — 28 3 0-16 72

2 -^"12 1 il-16 28 2 — 29 3 5-8 72

2— 13 15-8 28 2 — 29 3 11-16 72

2 — 13 1 11-16 28 2 — 30 3 3-4 72

2—14 13-4 50 2 — 30 3 13-16 72

2— U 1 13-16 50 2 — 31 3 7-8 72

2—15 1 7-8 50 2 — 31 3 15-16 72

2— 15 1 15-16 50 2 — 32 4 72

2—16 2 50 2 — 32 4116 72

2—16 2 1-16 50 2 — 32 4 1-8 72

2—17 2 1-8 50 2 — 33 4 14 00

2-17 2 3 16 50 2 — 34 4 1-2 90

2—18 2 14 50 2— 35 4 34 90

2—18 2 5-16 50 2 — 3« 5 90

2— 19 2 3-8 50 2 — 37 5 14 90

2-19 2 7-16 50 2 — 38 5 1-2 90

2 — L'0 2 1-2 50 2 — 89 5 3-4 110

2 — •-1l 2 9-16 50 2 — 40 6 1X>

2 — 21 2 5-8 50

Special Circular on Application.

1n ordering Bronze Shces, give pattern number and diam

eter of work to be ground.

For example1

1f shee is wanted for either the Nos. 2 or 14 Universal Back

Rests to grind work to 11-16" in diameter, the order sheuld,

read1 1 bronze shee, No. 2 — 5, 11-16".
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D1MENS1ONS OF AUTOMAT1C

GEAR CUTT1NG MACH1NES.

No. of Machine. 3 4 6 6

60"* 72"

13

Willcut,Diametcr. 26"* 35" 36" * 48" 48"* 60" 18"

Will cut, Face. 8" 9" 10" 12" 4"

Will cut, Diametral

Pitch.
5 4 3 . 2 5

Will cut, Cireular

Pitch
5-8" 3-4" 1" 1 1.2" 5-8"

No. of Changes of

Feed.'

3 1-2" 4 1-2" 5" 7" 3"

Variation of Feed

per Revolution

of Cutter.

.015" to

.147"

.019" to

.263."

.037" to

.620"

.050" to

.373"

.012" to

.235"

Diameter of 1ndex
19" 25 1-2" 34" 43 12" 19"

Wheel.

Diam. of Cutter

Arbor.
1" 1 14" 1 1-2" 1 3-4" 7-8"

Diameter of front

end of Work

Spindle.

3" 4" 5" 6" 8"

No. of Taper Hole

in Work Spindle. 12 14 16 18 12

Speed of Counter

shaft. 380 306 300 223 850

Floor Space.
64"x 85" x 100"x

56"

114"x

66"

f3"x

43"40" 40"

Net Weight, about.
2310

lbs.

3850

lbs.

5925

lbs.

9400

lbs.

26G0

lbs.

Price.

Price, with Pump.
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No. 3

26 in. x 8 in. and 36 in. x 8 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NES.

„ Patented Mareh 18, 1800.

 

This machine cuts spur gears to 20" in diam

eter, 8" face and 5 diametral pitch.

It is also made to cut spur gears to 30" in

diameter, 8" face and 5 diametral pitch.
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No. 3

26 in. x 8 in. and 36 in. x 8 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NES.

The Cutter Spindle has 8 changes of speed, varying from

28 to 168 revolutions per minute. An outer hearing on the

cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1" in diameter.

12 Changes ot teed of cutter, evenly graded from .015*

to .147" per revolution, can be obtained* by means of change

gears. The return of cutter shde is rapid.

The Head, which carries the work spindle. is adjusted by

means of a screw operated by a hand wheel. A dial grad

uated to read to theusandths of an inch indicates this adjust

ment. The work spindle has a No. 1*2 taper hele.

The Overhanging Arm clears gears to 12" in diameter.

An Outer Support for end of work arbor is furnished

and takes all work to full capacity of machine. 1t hasa

bole for outer bearing as well as an adjustable centre.

The 1ndexing Mechanism is independent of the feed

and speed of cutter, so that the indexing is as rapid when

these are slow as when they are fast. 1t operates witheut

sheck.

The 1ndex Change Gears provide for cutting all numbers

of teeth from 12 to 50, and all numbers from* 50 to 400, ex-

cepting the prime numbers and their multiples.

Tables giving cutter speeds, the changes for gears to use

for cutting the various numbers of teeth and the changes

for feed gears to obtain the proper feed for the cutter slide,

are sent with each machine.

The Counter-shaft has tight and loose pulleys, 10 'in diam

eter for 3 1-2" belt and sheuld run about 200 revolutions per

minute.

Weight of machine readv for shipment, about 3100 lbs.

Net Weight, about 241H1 lbs. Floor Space. 04" x 40".

Dimensions of box for shipment, 05" x 35"x 00".

Price includes indicator for setting cutter, change gears,

outer support for work arbor, wrenches etc., together with

overhead works, boxed and delivered i'.o.b. at Providence,

R.1.

Price, $ Price, machine with pump, $

This Machine is also made to cut SPUR GEARS to 35"

diameter, 8" face and 5 diametral pitch.

Weight of machine readv for shipment, about 3190 lbs.

Net Weight, about 2485 lbs. Floor Space, 64"x 40".

Dimensions of box for shipment, 65"x 35"x 66".

price, $ Price, machine with pump, $

For Arbors, Bushings, Collets, sets of same and Attach

ments, see pages 134 to 138.
For Cutters to use with this machine, see pages 260 and 2,3.
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No. 4

36 in. x 9 in. and 48 in. x 9 in.

AUTOMAT1C GEAR CUTTING

MACH1NES.

rutentcd Mareh 13, Woo

 

This machine cuts spur gears to 36" in diam

eter, 9" face and 4 diametral pitch.

It is also made to cut spur gears to 48" in

diameter, 9" face and 4 diametral pitch.
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No. 4

36 in. x 9 in. and 48 in. x 9 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NES.

The Cutter Spindle has 6 changes of speed, varying from

20 to 106 revolutions per minute. An outer bearing on the

cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1 1-4" in diameter. 1t can

be removed and other smaller sizes substituted, other sizes

carried in stock.

i3 Changes of feed of cutter, evenly graded from .019" to

.263" per revolution, can be obtained by means of change

gears. The return of cutter slide is rapid.

The Head, which carries the work spindle, is adjusted by-

means of a screw operated by a hand wheel. A dial grai1-

uatedto read to theusandths of an inch indicates this adjust

ment. The work spindle has a No. 14 taper bole.

An Outer Support for end of work arbor is furnished

and takes all work to full capacity of machine. 1t has a

bole for outer bearings as well art an adjustable centre.

The 1ndexing Mechanism is independent of the iced and

speed of cutter, so that the indexing is as rapid when these

are slow as when they are fast. 1t operates witbout sbock.

The 1ndex Change Gears provide for cutting all numbers

of teeth from 12 to 50 and all numbers from 50 to 400, ex

cepting the prime numbers and their multiples.

Tables giving cutter speeds, the changes for gears to use

for cutting the various numbers of teeth and the changes

for feed gears to obtain the proper feed for the cutter slide,

are sent with each machine.

The Counter-shaft has tight and loose pulleys, 14" in diam

eter for 4 1-2" belt and sbould run about 250 revolutions per

minute.

Weight of machine ready for shipment, about 4790 lbs.

Net Weight, about 3820 lbs. Floor Space, 85" x 40".

Dimensions of box for shipment, 77' x 44"x 71".

Price includes indicator for setting cutter, change gears,

2 1-2"expansion bushing, wrenches etc., together with over

head works, boxed and delivered f. o.b. at Providence, K. 1.

Price, $ Price, machine with pump, $

This Machine is also made to cut SPUR GEARS to 48"

diameter, 9" face, and 4 diametral pitch.

Weight of machine readv for shipment, about 4800 lbs.

Net Weight, about 3925 lbs.

Floor Space, 85"x40".

Dimensions of box for shipment, 77"x 44"x 78".

Price, $ Price, machine with pump, $

For Arbors, Bushings, Collets, sets of same, and Attach

ments, see pages 134 to 138.
For Cutters to use with this machine, see pages 266 andJ.d. •
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No. 5

48 in. x 10 in. and 60 in. x 10 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NES.

Patented July 13, 1897 ; Mareh 13, 16oo.

 

I .&%£fi s

This machine cuts spur gears to 48" in diam

eter, 10" face and 3 diametral pitch.

It is also made to cut spur gears to 60" in

diameter, 10" face and 3 diametral pitch.
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No. 5

48 in. x 10 in. and 60 in. x 10 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NES.

The Cutter Spindle has 6 changes of speed, varying from

20 to 80 revolutions per minute. An outer bearing ou the

cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1 1-2" in diameter. 1t can

be removed and other smaller sizes substituted Other sizes

carried in stock.

15 Changes of feed of cutter, evenly graded from .037" to

.620" per revolution, can be obtained by means of change

gears. The return of cutter is rapid.

The Head, which carries the work spindle, is adjusted by

means of a screw operated by a crank. A dial, graduated

to read to theusandths of an inch, indicates this adjustment.

The work spindle has a No. 16 taper bole. Provision is made

for raising and lowering the head by power.

An Outer Support for end of work arbor is placed on the

machine, and takes all work to full capacity of machine.

The 1ndexing Mechanism is independent of the feed and

speed of cutter so that the indexing is as rapid when these

are slow as when they are fast. 1t operates witbout sbock.

The 1ndex Change Gears provide for cutting all numbers

of teeth from 12 to 50, and all numbers from 50 to 400, ex

cepting the prime numbers and their multiples.

A Withdrawing Expansion Arbor is furnished with the

machine and allows the work to be placed in position and

removed witheut disturbing the adjustments.

Tables giving cutter speeds, the changes for gears to use

for cutting the various numbers of teeth and the changes

for feed gears to obtain the proper feed for the cutter slide,

are sent with each machine.

The Counter-shaft has tight and loose pulle ys, 18" in diam

eter for 5" belt, and sheuld run about 300 revolutions per

minute.

Weight of machine ready for shipment, about 7075 lbs.

Net Weight, about 5905 lb*. Floor Space, 100" x 56".

Dimensions of box for shipment, 87 x 51"x 80".

Price includes indicator lor setting cutter, change gears,

3" expansion bushing, wrenches, etc., together with over

head works, boxed and delivered 1. o b, at Providence,

R.1

Price, $ Price, machine with pump, $

This Machine is also made to cut SPUR GEARS to 60"

diameter, 10" face, and 3 diametral pitch.

Weight of machine ready for shipment, about 7275 lbs.

Net Weight, about 6080 lbs. Floor Space. 100"x66".

Dimensions of box for shipment, 87 x 51 x 86".

Price, $ Price, machine with pump, $

For Arbors, Bushings, Collets, sets of same, and 1nternal

Gear Cutting Attachment, sec pages 134 to 137.

For Cutters to use with this machine, see pages 266 and 274.
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No. 6

60 in. x 12 in. and 72 in. x 12 in.

AUTOMAT1C GEAR CUTTING

MACH1NES.

Patented July 13, 1807; Mareh U, 1W10.

 

This machine cuts spur gears to 00" in diam

eter, 12" face and 2 diametral pitch.

It is also made to cut spur gears to 72" in

diameter, 12" face and 2 diametral pitch.
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No. 6

60 in. x 12 in. and 72 in. x 12 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NES.

The Cutter Spindle has 6 changes of speed, varying from

12 to 50 revolutions per minute. An outer bearing on the

cutter slide gives additional support to the cutter arbor.

The Cutter Arbor furnished is 1 3-4" in diameter. 1t can

be removed and other smaller sizes substituted. Other sizes-

carried in stock.

12 Changes of feed of cutter, evenly graded from .050'' to

.373" per revolution, can be obtained by means of change

gears. The return of cutter slide is rapid.

The Head, which carries the work spindle, is adjusted by

means of a screw operated by a crank. A dial, graduated

to read to theusandths of an inch, indicates this adjustment.

The work spindle has a No. 18 taper hele. Provision is-

made forraising and lowering the head by power.

An Outer Support for end of work arbor is furnished

and takes all work to full capacity of machine. 1t has a

hele for outer bearing as well as an adjustable centre.

The 1ndexing Mechanism is independent of the feed and

speed of cutter, so that the indexing is as rapid when these

are slow as when they are fast. 1t operates witbout sbock.

The 1ndex Change Gears provide for cutting all numbers

of teeth irom 12 to 50 and all numbers from 50 to 400, except

ing the prime numbers and their multiples.

A Withdrawing Expansion Arbor is furnished with the ma

chine and allows the work to be placed in position and

removed witbout disturbing the adjustments.

Tables giving cutter speeds, the changes for gears to use

for cutting the various numbers of teeth and the changes

for feed gears to obtain the proper feed for the cutter slide,

are sent with each machine.

The Counter-shaft has tight and loose pulleys, 24" in diam

eter for 7' belt.and sbould run about 223 revolutions per

minute.

Weight of machine ready for shipment, about 11420 lbs.

Net Weight, about 9400 lbs. Floor Space, 114"x 00".

Dimensions of box for shipment, 100"x 64"x 93".

Price includes indicator for setting cutter, change gears,.

4" expansion bushing, wrenches etc., together with over

head works, boxed and delivered f. o. b. at Providence, R. 1.

Price, $ Price, machine with pump, $

This Machine is also made to cut SPUR GEARS to 7a"

diameter, 12" face and 2 diametral pitch.

Weight of machine ready for shipment, about 11450 lbs.

Net Weight, about 0050 lbs. Floor Space, 114"x 66".

Dimensions of box for shipment, 100"x64"x 99".

Price, $ Price, machine with pump, $

For Arbors, Bushings, Collets, sets of same, and 1nternal.

Gear Cutting Attachment, see pages 134 to 137.

For Cutters to use with this machine, see pages 267 and 274.

f
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No. 13

18 in. x 4 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NE.

 

This machine cuts spur and bevel gears to

18",in diameter, 4" face and 5 diametral pitch.
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No. 13

18 in. x 4 in.

AUTOMAT1C GEAR CUTT1NG

MACH1NE

For Spur and Bevel Gears.

Patented Feb. 6, Mar. 13, 1900.

The Cutter Spindle, 7-8" diameter, has 10 changes of speed,

obtained by means of change gears, evenly graded from 30

to 163 revolutions per minute. An outer bearing on the cut

ter slide gives additional support to the cutter spindle.

Bushings furnished to take cutters with 1 14" bole.

The Cutter Slide is adjustable to any angle to 90 degrees.

A graduated are indicates the angle of elevation. The cut

ter can be set either side of the centre when cutting bevel

gears. A vernier graduated to read to theusandths of an

ich indicates the adjustment.

15 Changes of feed of cutter, evenly graded from .012" to

.235" per revolution of spindle, can be'obtained by means of

change gears. The return of cutter is rapid.

The Bead, which carries tbo work spindle, is adjusted by

means of a screw operated by a hand wheel. The thrust of

the elevating screw is taken by hall bearings. A dial, grad

uated to read to tbousandths of an inch, indicates the adjust

ment.

The work spindle has a No. 12 taper hele, 1 1-2" diameter

at small end.

The Overhanging Arm clears gears to 12" in diameter.

Larger gears are supported by a rest placed hack of the

rim of gear, opposite cutter.

The 1ndexing Mechanism is independent of the feed and

speed of cutter; so that the indexing is as rapid when these

are slow as when they are fast. 1t operates witbout sbock.

The 1ndex Change Gears provide lor cutting all numbers

of teeth from 12 to 50, and all numbers from 50 to 400, except-

the prime numbers and their multiples.

Tables giving cutter speeds, the chancres for gears to use

for cutting the various numbers of teeth and the changes

for feed gears to obtain the proper feed for the cutter slide,

are sent with each machine.

The Counter-shaft has tight and loose pulleys 1T in diam

eter for 3' belt, and sheuld run about 350 revolutions per

minute.

Weight of machine ready for shipment, about 3350 lbs.

Net Weight, about 2675 lbs.

Floor Space, 63" x 43".

Dimensions of box in which machine is shipped, 67"x 39"

Xt>4".

Price, $ Price, machine with pump, $

For Arbors, Bushings, Collets and sets of same, see pages

134 to 136.
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EXPANS1ON BUSH1NGS FOR WORK

ARBORS.

Automatic Gear Cutting Machines.

Outside Mactiine
Length.

Number of Used with
Price.

Diameter where used. Taper Hole. Arbor.

3.4-j

Nos. 3

amd 13
j r 6 1

$1 00

7-8
" "

1 00

1
tl " ** 1 00

1 1-8
" ** "

1 00

1 1-4 3 12 9 J 1 30

1 3 8
" " "

1 56

, 1 1-2
" ** "

1 55

, 1 5 8
«« u **

1 90

1 34
**

11 K 1 90

2
>> *' "

2 20

2 14
" " "

2 20

1 No. 4 3 1-2 7 M 1 05

1 18
" " "

1 05

1 14
>« " "

1 30

1 3-8
" " "

1 55

1 12 5 10 N 1 55

1 5-8
" " **

1 90

1 3-4
" " **

1 90

2
«* '« "

2 20

*2
"

12 0 2 20

*2 14
" " "

2 20

t*2 1-2
" " "

2 65

*2 3 4
*' " 11

3 10

«3
«1 " "

8 50

1 12 No. 5 4 1-2 10 Q 1 55

1 5-8
** " 1 90

1 3 4
" " "

1 90

2
«> " "

2 20

2 1-4
» " "

2 20

*2 1-2 6 13 R 2 65

*2 34
" " "

3 10

I*3
" " "

3 50

*3 1-4
11 " **

3 50

3 14
ii

14 "S 3 50

*3 1-2
»

13 R 3 60

3 1-2
»

14 S 3 60

2 1-4 No. 6 6 12 u 2 20

2 1-2
" " "

2 65

2 3-4
" "

3 10

1n ordering, state outside diameter, and letter of Arbor.

Bushings marked * can be used on Withdrawing Work

Arbors lurnished.

Bushings marked J are furnished with the machine.
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EXPANSION BUSHINGS FOR WORK

ARBORS-Continued.

Ouuide

Diameter.

Machine

where used.
Length.

Number of

Taper Hole.

Used with

Arbor.
Price.

*8" No. 6 7 1-2" 14 V $3 05

*3 1-4
* " * t "

3 80

*3 1-2
« u it *'

4 00

*3 34
* " " "

4 15

I*4
' " 11 "

4 30

4
1

9 18 w 4 50

4 1-2
* " ** **

5 00

5
« ** "

5 .V1

1n ordering, state outside diameter, and letter of Arbor.

Bushings marked. * can be used on Withdrawing Work

Arbors.

Bushing marked t is furnished with the machine.

WORK ARBORS.

AUTOMAT1C GEAR CUTT1NG MACH1NES.

Machine

where used.

No. of
Length of

sushing.

No. of

Taper for

sushing.

8mallest

Possible

sushing

Price.Mark. Taper of

Shank.

*'
!

Nos. 3

and 13
jl0 3" 6 34" $ 9 00

j
"

12 3 1-2 9 1 1-4 14 00

K
>«

12 3 1-2 11 1 3 4 14 00

*M No. 4 11 3 1-2 7 1 10 00

N
«*

14 5 10 1 1-2 16 00

O
"

14 5 12 2 16 00

*%

No. 5 12 4 1-2 10 1 12 14 00

«'
16 6 13 2 12 20 00

s **
16 6 14 3 1-4 20 00

*u No. 6 14 6 12 2 1-4 18 00

V
**

18 7 1-2 14 3 22 00

w it
18 9 18 4 24 00

Arbors marked * are for use in the Collets.

COLLETS FOR WORK SPINDLE.

AUTOMAT1C GEAR CUTT1NG MACH1NES.

■ark.
Machine

where used.
Outside Taper. 1nside Taper. Price.

V Nos. 3.ami 13 No. 12 No. 10 $6 50

vv Nos. 3 and 13 " 12 " 11 6 50

w No. 4 " 14 " 11 8 00

WW " 4 " 14 " 10 8 00

X " 5 " 16 " 12 10 00

XX " 5 " 16 " 11 10 00

Y " 6 " 18 " 14 13 00

rr " 8 " 18 " 11 11 50

These Collets are provided with Threaded Holcs for draw

ing in bolt.
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TOOLS TOR USE 0N AUTOMAT1C

GEAR CUTT1NG MACHINES.

The tools in the following lists wc have found to he among

tbose first needed in using these machines.

At the prices stated they can he sold only in full sets.

They are shipped with each machine and, if not wanted,

are to be carefully re-packed and returned hy express, at our

expense.

FOR

Nos. 3 & 13 Automatic Gear Cutting Machines.

V Collet and No. 10 Key. One each 1, J and K Arbors.

Eleven Bushings, as follows1

For 1 Arbor, 3-4" x 3", 7-8" x 3", l"x 3", 1 1-8" x 3".

For .1 Arbor, 1 1.4" x 3 1-2", 1 3-8" x 3 12", 1 1-2" x 3 1-2",

1 58" x, 3 1-2".

For K Arbor, 1 3-4" x 3 1-2", 2" x 3, 1-2", 2 1-4" x 3 1-2".

Price, $40 00.

For No. 4 Automatic Gear Cutting Machines.

W Collet and No. 11 Key. One each M, N and O Arbors.

Eleven Bushings, as follows1

For M Arbor, 1" x 3 1-2", 1 1-8" x 3 1-2", 1 1-4" x 3 1.2",

1 3-8" x 3 12".

For N Arbor, 1 1-2" x 5", 1 5-8"x 5", 1 3-4" x 5", 2" x 5".

For O Arbor, 2 1-4" x 5", 2 3-4" x !i", 3" x a".

Price, $48 00.

One "Bushing, — 2 1-2" x 5", furnished with machine.

For No. 5 Automatic Gear Cutting Machines.

X Collet and No. 12 Key. One each Q, R and S Arbors.

Nine Bushings, as follows1

For Q Arbor, 1 1-2" x 4 1-2", 1 5-8" x 4 1-2", 1 3-4" x 4 1-2",

2" x 4 1-2", 2 1-4" x 4 1-2".

For R Arbor, 2 1-2" x 6", 2 34" x f.".

For S Arbor, 3 1-4" x 6", 3 1-2" x 6".

Price, $58 00.

One Bushing,— 3" x6", furnished with machine.

For No. 6 Automatic Gear Cutting Machines.

Y Collet and No. 14 Key. One each U, V and W Arbors.

Nine Bushings, as follows1

For U Arbor, 2 1-4" x 6", 2 1-2" X 0", 2 3-4" x 1i".

For V Arbor, 3" x 7 1-2", 3 1-4" x 7 1-2", 3 1-2" x 7 1-2".

3 3-4" x 7 1-2".

For W Arbor, 4 1-2" x 0", 5" x 9".

Price, $75 00.

One Bushing,—4" x" 1-2", furnished with machine.

For Arbors, Bushings aud Collets, see pages 134, 133.
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1NTERNAL GEAR CUTT1NG

ATTACHMENTS

Nos. 3, 4, 5 and 6 Automatic Gear Cutting

Machines.
 

The Holder or Frame is secured to the cutter slide and the

cutter spindle of the Attachment is driven by the main cut

ter spindle of the machine through a train of gears.

All cylindrical bearings are hardened and ground.

Diameter of Cutters for No. 3, 2 3-4"; No. 4, 3 1-4"; No. .%

4 1-4"; No. 6, 4 3-4".

Diameter of Arbors furnished1 No. 3,1"; No. 4,1" and 1 14';

No. 5, 1 1-4" and 1 1-2"; No. 6, 1 1-2" and 1 3-4".

A convenient methed of bolding the work is sbown in cut.

Weights for Shipment1 No. 3, about 40 lbs. ; No. 4, about

93 lbs. ; No. 5, about 145 lbs. ; No. 6, about 180 lbs.

Dimensions of boxes in which Attachments are shipped1

No. 3, 20" x 9" x 9" ; No. 4, 22" x 11" x 10" ; No. 5, 29" x 13" x 12" ;

No. 6, 30" x 14" x 12".

No.
Machines

where used.

U'idest Face

that can

be cut.

8mallest

1nside Diam.

of Gear that

can be cut.

Coarsest

Pitch that

can he cut.

Price.

3

4

6

No. 3

No. 4

No. 5

No. 6

2 1-8" 3 1-4" 9

6

4

3

$
3 1-2 4 1-4 *

6

4 1-4

3 3-4

5 1-4

6 1-2
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QU1LL GEAR CUTT1NG

ATTACHMENTS

FOR

Nos. 3 and 4 Automatic Gear Cutting Machines.

 

These attachments are for cutting the small

members of quill gears, as shown in cut, or

other gears of similar construction.

They are easily and quickly placed in posi

tion or removed.

The cutter spindle is raised above the cutter

spindle of the machine and driven by a train

of gears.

Net Weights ! No. 3, 25 lbs. ; No. 4, 40 lbs.

Coarsest
Greatest

Machine

where

used.

Pitch
Diameter Ditference in

Price.No.
that can be

Cutter.

of

Large and Small

Dinmeter

cut.
Gear.

3 6

4

3"

3 3-4

9"

13 1Z4 «
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TABLE OP CUTT1NG SPEEDS.

 

F£ET HI

15' I 20'
25' | 30' | 35' | 40' | 45' | 50' 50' | 70' | 80'

n1AM. REVOLUT1ONS PER M1NUTE.

v- 917- 1223. 1528. 1834. 2140. 2445- 2751- 3°57- 3658. 42^.l. 1891.

H 459. 511. 754. 917- l070. 1222. 1375- « s-.b. 1834. 2139- 2445-

y. 306. 408. 509. 511. 713- 8.5. 9f7- 1019. l22.'. l426. 163a.

% 229. 306. 382. 458. 535- 611. 588. 764. 917- 1070. l222.

S 1S3. 245- 305. 367- 428. 489. 550. 61l 733- 856. 97--

% 153• 204. 255- 305. 357• 408. 458. 509. iu. 713- Si5.

'A. 131- 175• 218. 262. 306.
349. 393- 437- 524. 611. ^699.

H 115- 153- 191. 229. 258. 305. 344. 382. 459. 535• 611.

X 91.8 1*3• 153- 184. 214. 245- 275. 306. 357- 428. 489.

X A3 102. 127 153- 178. 203. 229. 254. 306. 357-
4"s-

% 55-5 87.3 109. 131• 153- 175- 196. 219. 262. 306. 349.

i 57-3 76.4 95-5 > 15- 134. 153- 172. 191. 229. 257. 305.

Hi 51.0 58.0 85-0 102. 119. 135. 153- 170. 204. 238. 272.

iV 45•8 51.2 76-3 91.8 107. 1 23. 137• 153• 183. 214. 245-

iX 41.7 55-5 69.5 83-3 97.2 111. 125- 139. K'7- 195- 222.

iK 38.2 50.8 63-7 7t>-3 89.2 102.
"5-

127. 153- 1 78. 204.

1X 35-o 47.0 58.8 70.5 82.2 93-9 106. 117 141. 155. 188.

iX 32.7 43 & 54.5 65-5 75.4 87.3 98.2 109. 131- 153- 175-

1K 30.5 40.7 50.9 51. 1 71.3 81.5 91.9 102. 122. 143- 153.

2 28.7 38.2 47-8 57-3 55.9 75.4 85.0 95-5 "5- 134. 153-

2* 25-4 34." 42.4 51.0 59-4 58.0 76.2 85-0 Hi2. 119. 135.

2« 22.9 30.6 38.2 45-8 53-5 61.2 58. 8 75•3 91-7 107. 122.

2X 20.8 27.8 34.7 41.7 4S.5 55-5 62.5 59.5 ^3-4 97.2 i11.

3 19.1 25-5 31.8 38.2 44. b 51.0 57-3 53.7 75-4 -s9- 1 102.

3X 16.4 21.8 27-3 32.7 38•2 43-5 49.1 54.5 55-5 75.4 87.4

4 14.3 19.1 23-9 28.7 33-4 43-6 47-8 57-3 55.., 75.4

4K 12•7 15.9 21.2 25-4 29.5 :;4.> 3S.2 42.4 51.0 39-4 57-9

5 11-5 15-3 19.1 22.9 25.7 30.5 34.4 38.2 45-9 53-3 51.l

5K 10.4 13-9 17.4 20.8 24.3 27. N 31-3 --> - 4l.7 48.5 55-5

5 9.6 12.7 15-9 19.1 22.3 25-5 28.7 31.8 38.2 44. 5 51.0

7 8.1 10.9 1 3-5 10.4 19.l 21.8 24.5 -7-3 32.7 3s- 2 43-7

8 7-2

;"
11. 9 l4.; 15.7 19. 1 21. 1 23-9 28.7 33-4 38.3

9 5.4 «-5
10.5 l2.7 14.9 l7.0 19. 1 2l.2 25-5 29.7

34."

10 5-7 7.5 9.5 "•5 l -,. -. 1 5-3 l7.2 l9. 1 22.9 25.7 30.5

ii 5-2 5.9 8.7 10.4 12.2 13-9 l5.5 l7.4 20.8 24.3 27.8

12 4.8 5.4 8.0 9.6 11.i 12-7 14.3 15.9 19.1 22. ; 25-5

13 -1-4 5-9 7-3 8.8 «"•3 11. 8 13-2 14.7 -,3.t 20.5 23•5

M 4.1 5-5 5.8 8.1 9.5 !0.9 l2.3 .3.5 l5.4 ..l 2l. s

15 3-8 5-1 5.4 7-0 8.9 10.2
11. S

l2.7 15-31 f 20.4

16 ~3^
4.8 5.0 7-2 8.4 .,.0 l0.7 1I. 9 14.3| 16. ;| 19. 1
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21-32 in. x 3 1-2 in.

PLA1N SCREW MACH1NE.

 

This machine has a hole 21-32" in diameter

through spindle and turns any length to 3 1-2*.

Greatest distance between turret and front of

chuck, 8".
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No. 3

21-32 in. x 3 1-2 in.

PLA1N SCREW MACH1NE.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in pbospbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle ; the bearing parts are

of steel and phespher bronze.

The Hole through spindle is 21-32" in diameter.

A Chasing Bar, provided with a 16 pitch leader and nut,

la furnished with this machine.

The Cone has 3 steps for 2" belt.

The Turret has 6 heles 13-10" in diameter; distance from

centre of heles to top of slide, 1 19-32"; greatest distance

attainable between turret and front of chuck, 8".

Swing over bed, 9 3-8" ; over cross slide, 3 1-2" ; with chasing

bar in position, 3" ; length that can be turned, 3 1-2".

The Tank Table has a reservoir cast in the bottom, pro-

Tiding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys, 10" in diameter

for 3" belts, and sheuld run about 270 revolutions per min

ute.

Weight of machine ready for domestic shipment, about

710 lbs.

Weight of machine ready for foreign shipment, about 93ft

lbs.

Net Weight, about 650 lbs.

Floor Space, 30"x 50".

Dimensions of boxes in which machine 1s shipped, 45"x

16"x 23", and 55'x 26"x 19".

Price includes oil can, chuck, wrenches, and everything

else shewn in cut, together with overhead works, boxed

and delivered f. o. b. at Providence, R. 1.

Price, 9

An Oil Pump, Pipes, etc., are furnished when desired.

Price, $

For Tools and Attachments, see pages 172 to 188.
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No. 4

1 9-32 in. i 6 in.

PLA1N SCREW MACH1NE.

 

This machine has a hole 1 9-32" in diameter

through spindle and turns any length to 6".

Greatest distance between turret and front

of chuck, 18".
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No. 4 1 9-32 in. x 6 in.

PLA1N SCREW MACH1NE.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in pbospbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle ; the bearing parte

are of hardened steel and pbospbor bronze.

The Hole through spindle is 1 9-32" in diameter.

The Cone has 3 steps for 3" belt.

The Turret has 7 boles 1 1-2" in diameter; distance from

centre of heles to top of slide, 2 3 4"; greatest distance

between turret and front of chuck, 18".

Swing over bed, 13 3-8"; over cross slide, 6"; length that

can be turned, 6".

The Tank Table has a reservoir cast in the bottom, pro

viding for the collection of strained oil.

The Countershaft has 2 friction pulleys 14" in diameter

for 3 1-2" belts, and sbould run about 190 revolutions per

minute

Weight of machine ready for domestic shipment, about

1490 lbs.

Weight of machine ready for foreign shipment, about 1650

lbs.

Net Weight, about 1275 lbs. Floor Space, 27"x62".

Dimensions of boxes in which machine is shipped, 62"x

20"x 28", and 65"x 25"x 23".

Price includes oil can, chuck, wrenches, and everything

else shewn in cut, together with overhead works, "boxed

and delivered f. o. b. at Providence, R. 1.

Price, $

An Oil Pump, Pipes, etc., arc furnished when desired.

Price, $

For Tools and Attachments, sec pages 172 to 183.

No. 5 1 9-32 in. x 6 in.

PLA1N SCREW MACH1NE.

This machine is the same as the No. 4 Screw Machine, ex

cept that a chasing har with a 12-pitch leader and nut is

added.

Swing over cross slide with chasing har in position, 3 3-4".

Weight of machine ready for domestic shipment, about

15-25 lbs.

Weight of machine ready for foreign shipment, about 1820

lbs.

Net Weight, about 1400 lbs. Floor Space, 27"x 68".

Dimensions of boxes in which machine is shipped, 67"x

23"x 32", and 65"x 25"x 23".

Price, $

An Oil Pump, Pipes, etc., are furnished when desired.

Price, $

For Tools and Attachments, see pages 172 to 1S3.
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No. 6

1 9-16 in. x 8 in.

PLA1N SCREW MACH1NE.

Back Geared.

Patented Oct. 15, 18 9 ; May 23, 1893 ; July 24, 1894 ; Jan. 6, 1903.

 

This machine has a hole 1 9-16" in diameter

through spindle and turns any length to 8".

Greatest distance between turret and front of

ihuck, 19".
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No. 6

1 9-16 in. x 8 in.

PLA1N SCREW MACH1NE.

Back Geared.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in pbospher bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle ; the bearing parts are

of hardened steel and pbospbor bronze.

The Hole through spindle is 1 9-1U" in diameter.

The Cone "has 3 steps for 3" belt and is hack geared. The

hack gears are under spindle, and, together with the gears

on cone, are enclosed. These gears run continuously and

are engaged or disengaged by a clutch, operated by a lever

on the front of the machine.

The Turret has 7 heles 1 1-2" in diameter and can be

clamped in position. Distance from centre of heles to

top of slide, 2 3-4"; to top of feed case, 2 12"; greatest dis

tance between turret and face of chuck, 19".

The Feed of turret slide is automatic and has 8 changes,

varying from .005" to.030"to one revolution of spindle. The

feed cones have 4 steps and, by the movement of a lever,

each of the four speeds of cones can be made fast or slow

witheut changing the belt.

1ndependent Stops, which are easv of access and automatic

with the turret, are provided for each hele in the turret.

Swing over bed, 13 3-8" ; over cross slide, 5 7-8". Length

that can be turned, 8".

The Tank Table has a reservoir cast in the bottom, pro

viding for the collection of strained oil.

The Counter-shaft has 2 friction pulleys 14" in diameter

for 3 1-2" belts and sbould run about 1*75 revolutions per

minute.

Weight of machine ready for domestic shipment, about

2200 lbs.

Weight of machine ready for foreign shipment, about

2325 lbs.

Net Weight, about 1800 lbs.

Floor Space, 30"x 86".

Dimensions of boxes in which machine is shipped, 74"x28"

x 32", and 75"x 26"x 20".

Price includes chuck, wrenches and everything else sbown

in cut, together with overhead works, boxed and delivered

f. o. b. at Providence, R. 1.

Price, $

An Oil Pump, Pipes, etc., are furnished when desired.

Prioe, $

For Tools and Attachments, see pages 172 to 184.
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No. 0

. 3-8 in. x 2 1-4 in.

W1RE PEED SCREW MACH1NE.

Automatic Feed.

Patented April 1, 1890 ; July 30, 1895 ; Sept. 29, 1896.

 

This machine has a hole 3-8" in diameter

through largest feeding finger and turns any

length to 2 1-4"
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No. 0

3-8 in. x 2 1-4 in.

W1RE FEED SCREW MACH1NE.

Automatic Peed.

The Spindle is of steel; the bearings are hardened, ground

and lapped, and run in pbospher bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle; the bearing parts

are of hardened steel and pbospher bronze.

The Hole through largest feeding linger is 3-8" in diam

eter, through feed tube 13-32", through spindle witheut feed

tube 11-16''.

The Chuck and Wire Feed are automatic. By pressing the

small lever on the front of the head-stock the chuck is

opened, stock fed forward and chuck closed. This opera

tion may be repeated several times if it sbould be desired

to feed a greater length than that for which the mechanism

is adjusted. The feeding mechanism can also be operated

by the movement of the cross slide lever, thus avoiding

the necessity of removing the hand from the lever. Ordi

nary variations in size of stock make no difference in the

accurate feeding of the machine. The feed is uniform

and the helding capacity of the chuck; may be made as

strong as desired witbout extra labor for the operation.

With one movement of either of the levers the machine

feeds any length to 3". By pressing the lever several times,

the stock is fed forward a length equal to the corresponding

multiples of the distance for which the machine is ad

justed. The adjustment is fine and readily made.

The Cone has 3 steps for 1 1-4" belt.

The Turret has 6 holes 5-8" in diameter; distance from

centre of boles to top of slide, 1 1-16"; greatest distance at

tainable between turret and front of chuck, 7".

Swine over cross slide, 3 18"; length that can be turned.

2 1-4".

The Tank Table has a reservoir cast in the bottom pro

viding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys 8" in diameter

for 2 1-2" belts, and sheuld run about 430 revolutions per

minute for iron or steel, and 750 for brnss.

Weight of machine ready for domestic shipment, about

685 lbs. ; for foreign shipment, about 780 lbs.

Net Weight about 530 lbs. Floor Space, 26" x 47".

Dimensions of boxes in which machine is shipped, 41" x

19"x 19", and 53"x 23"x 18".

Price includes oil can, 3-8" spring collet and feeding finger,.

2 wire stands, wrenches, and everything else sbown in cut,

together with overhead works, boxed and delivered f. o. b.

at Providence, R. 1. Price, $

Oil Pump, Pipes, etc., furnished when desired. Price, $

Counter-shaft with 3 pulleys. Price, $

For Tools and Sets of Tools, see pages 172 to 184.
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No. 1

1-2 in. x 3 in.

W1RE FEED SCREW MACH1NE.

Automatic Feed.

Patented April 1, 1890; July 30, 1895; Sept. 29, 1896.

 

This machine has a hole 1-2" in diameter

through largest feeding finger and turns any

length to 3".



Htt

No, 1

1-2 in. x 3 in.

W1RE FEED SCREW MACH1NE.

Automatic Feed.

The Spindle is of steel, the hearings are hardened, ground

and lapped and run in pbospher bronze boxe8. The front

box 1s provided with means of compensation for wear.

The thrust is taken at the rear end of spindle; the bearing

parts are of hardened steel and pbospher bronze.

The Hole through largest feeding linger is 1-2" in din meter.

thr6ugh feed tube 17-32", through spindle witbout feed,

tube 13-ltt". Feeding fingers for 5-8" brass or other light

work furnished when desired.

The Chuck and Wire Feed are automatic. By pressing

the small lever on the front of the deadstock ol "the

machine, the chuck is opened, stock fed forward and chuck

closed. This operation may be repeated several times

if it sheuld be desired to feed a greater length than that

for which the mechanic-m is adjusted. The chuck is so

constructed that ordinary variations in size of the stock

make no difference inaccurate feeding, and no stop is

usually required. The feed is uniform and the holding

capacity of the chuck may he made as strong as desired

witheut extra labor for the operation.

With one movement of the lever the machine feeds any

length to 4". By pressing the lever several times, the

stock is fed forward a length equal to the corresponding

multiples of the distance for whichthe machine isudjusted.

The adjustment is line and readily made.

. The Cone has 3 steps, for 1 3-4 "'belt.

The Turret has 6 heles 3-4" in diameter; distance from

centre of heles to top of slide, 1 1-2"; greatest distance at

tainable between turret and front of chuck, 9 3-4".

Swing over bed, 9 1-4"; over cross slide, 4 1-8*'; length that

can be turned, 8".

The Tank Table has a reservoir cast in the bottom pro

viding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys 10" in diameter

for 3" belts and sheuld run about 305 revolutions per

minute for iron or steel, and 550 for brass.

Weight of machine ready for domestic shipment, about

1000 lbs; for foreign shipment, about 1220 lbs.

Net Weight, about 900 lbs. Floor Space, 29" x 59".

Dimensions of boxes in which machine is shipped, 50" x

22"x 22", and 65"x 25"x 18".

Price includes oil can, 1-2" spring collet and feeding

finger, wrenches, 2 wire stands and everything else sbown

1n cut, together with overhead works, boxed and delivered

f. o.b. at Providence, 1t. 1. Price, $

Oil Pump, Pipes, etc., furnished when desired. Price, $

Counter-shaft furnished with 3 pulleys.

Price, $ „
For Tools and Attachments, see pages 1•2 to 1J•4. ^
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No. 2

7-8 in. x 4 in.

W1RE FEED SCREW MACH1NE.

Automatic Peed.

Patented April 1, 1890; July 80, 1895; Sept. 29, 1896.

 

This machine has a hole 7-8" in diameter

through largest feeding finger and turns any

length to 4".



151

No. 2

7-8 in. x 4 in.

W1RE FEED SCREW MACH1NE.

Automatic Feed.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in phespbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle; the hearing parts are

of hardened steel and pbospher bronze.

The Hole through largest feeding finger is 7-8" in diameter,

through, feed tube 15-lb ', through spindle witbout feed tube,

1 3-16*.

The Chuck and Wire Feed are automatic. By pressing the

small lever on the front of the head-stock the chuck is

opened, stock fed forward and chuck closed. This opera

tion may be repeated several times if it sbould be desired

to feed a greater length than that for which the mechanism

is adjusted. The feeding mechanism can also be operated

by the movement of the cross slide lever, thus avoiding the

necessity of removing the hand from the lever.

Ordinary variations in size of stock make no difference in

the accurate feeding of the machine. The feed is uniform

and the helding capacity of the chuck may be made as

strong as desired witbout extra labor for the operation.

With one movement of either of the levers, the n.achine

feeds any length to 5". By pressing the lever several

times, the stock is fed forward a length equal to the cor

responding multiples of the distance for winch the machine

is adjusted. The adjustment is fine and readily made.

The Cone has 3 steps for 2 1-2" belt.

The Turret has 6 heles 1" in diameter; distance from

centre of heles to top of slide, 2"; greatest distance attain

able between turret and front of chuck, 11".

Swing over bed, 10 1-2"; over cross slide, 5"; length that

can be turned, 4".

The Tank Table hen a reservoir cast in the bottom pro

viding for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys 12" in diameter for

3 1-2" belts, and sbould run about 220 revolutions per minute

for iron or steel, and 3S0 for brass.

Weight of Machine ready for domestic shipment, about

1726 lbs.; for foreign shipment, about 1800 lbs.

Net Weight, about 1375 lbs. Floor Space, 33" x 72".

Dimensions of boxes in which machine is shipped, 64"x 25"

X 26", and 66"x 28"x 21".

Price includes oil can, 7-8" spring collet and feeding fin

ger, wrenches, and everything else sbown in cut, together

with overhead works, boxed and delivered f. o. b. at Prov

idence, R. 1. Price, $

Oil Pump, Pipes, etc., furnished when desired. Price, $

Counter-shaft with 3 pulleys. Price, $

Power feed for turret slide, see page 177.

For Tools and Sets of Tools, see pages 172 to 184. ^F~
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No. 4

1 1-4 in. x 6 in.

W1RE TEED SCREW MACH1NE.

Roller Feed.

Patented July 24, 1894; other Patents Pending.

 

This machine has a hole 1 9-32" in diameter

through spindle and turns any length to 6".



No. 4 1 1-4 in. x 6 in.

W1RE FEED SCREW MACH1NE.

Roller Feed.

The Spindle is of steel; the bearings are hardened, ground

and lapped and run in pbospher bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle; the bearing parts are

of hardened steel and phespher bronze.

The Hole through spindle is 1 9 32",

The Chuck and Roller Feed are automatic. By swinging

the lever on the front of the head-stock toward the rear of

the machine, the chuck is opened and the stock fed forward

against the stock stop ; and by returning the lever to a ver

tical position, the chuck is closed. The mechanism is so

arranged as to prevent any possibility oi the lever becoming

loosened and causing the chuck to open.

The Chuck is adjustable and takes alt sizes of stock from

3-8" to 1 1-4" in diameter. 1t is exceptionally strung and

compensates automatically for variations as great as 1-32"

in the size of stock. There are two hardened jaws that

interlock and will take round, square or hexagonal stock.

Means are provided for attaching special jaws for irregular

or odd-shaped pieces.

» The Roller Feed is self-contained and located in the rone

at the front end. Graduations on the disk at the front of

the cone facilitate setting the feed to the required size of

stock. 1t feeds any length within the capacity of the ma

chine witheut the necessity of manipulating cams or similar

devices. All parts most subject to wear are carefully hard*

ened and protected from dirt and injury.

The Feed of Turret Slide is automatic and has 3 changes

evenly graded from .005" to .015" to one revolution of spindle.

The Cone has 3 steps for 3" belt.

The Turret has 7 holes 1 1-2" in diameter; distance from

centre of holes to top of slide, 2" ; greatest distance attain.

able between turret and front of chuck, 11".

Swing over bed, 13 3-8"; over cross elide, 5"; length that

can be turned, 6".

The Tank Table has a reservoir cast in the bottom pro

viding for the collection of the strained oil.

The Counter-shaft has2 friction pulleys 14" in diameter for

3 1-2" belts and sbould run about 190 revolutions per minute.

Weight of Machine ready for domestic shipment, about

1500 lbs.; for foreign shipment, about 1700 lbs.

Net Weight, about 1300 lbs. Floor Space, 27"x 62".

Dimensions of box in which machine is shipped, 62"x 20"

x28".

Price includes pump and piping, chuck, wrenches and

everything else sbown in cut. together with overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, $

Counter-shaft with 3 pulleys. Price, $

* For Tools and Sets of Tools, see pages 172 to 184.
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No. 00

5-16 in. x 1 in.

AUTOMAT1C SCREW MACH1NE.

Patented Anril 1, 1890; May 1«, 1893; July 80, 1898;

Muy 17, 1898; April 11, 1899.

 

This machine has a hole 5-16' in diameter

through largest feeding finger and turns any

length to 1'.
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No. 00

5-16 in. x 1 in.

AUTOMAT1C SCREW MACH1NE.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in phespbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrustis taken at rear end of spindle; the bearing parts are

of hardened steel and pbospher bronze. The spindle has

2 friction clutch pulleys, 4" in diameter for 1 1-t" belts,

rhese pulleys are bushed with steel and run on roller bear.

ings. There are 12 changes of speed, varying from 420 to

2400 revolutions per minute.

The Hole through largest 1ceding linger is 5-10" in diameter,

through feed tube, 21-04".

The Collets are easily changed and adjusted by nuts at the

rear end of spindle.

The Turret has 5 heles, 5-8" in diameter, and revolves ver

tically on the side of the turret slide. Greatest distance

attainable between front of spindle and turret, 2 3-4".

The Movements of the turret slide, the changing of tools,

the operation of chuck, the feeding of stock and the revers

ing of spindle are controlled by quick running cams driven

by shafts which maintain a constant speed, thus insuring

rapid movements irrespective of the sizeof the work. These

cams are controlled by adjustable dogs which are easy of

access and easily adjusted. 1nstructions and diagrams for

laying out the cams are sent with each machine. The return

and change movements are extremely rapid and. by the

accurate timing that the machine admits of, work can be

rapidly done.

The Feeding Mechanism is accurate, feeds any length to

2" and any length to 1" can be turned. By operating the

mechanism several times the stock is fed forward a length

equal to the corresponding multiples for which the machine

is adjusted. The adjustment is fine and readily made.

The Cross Slide Tools are on separate slides so that one

or both can bo used as desired.

The Counter-shaft has tight and loose pulleys 8" in diam

eter for 3" belt, and sheuld run about 450 revolutions per

minute.

Weight of machine ready for domestic shipment, about

1265 lbs.; for foreign shipment, about 1400 lbs.

Net Weight, about 1000 lhs. Floor Space. 22"x 40".

Dimensions of boxes in which machine is shipped,44"x *0"

X 24", and 74" x 26" x 20".

Price includes spring collet and feeding finger, set of cam

blanks, change gears for making from 2 to 20 pieces per

minute, 2 wire stands and everything else sbown in cut,

together with overhead works, boxed aud delivered f. o. b.

at Providence, R. 1.

Price, $
For Tools and Attachments, see pages 172 to 185.
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No. 0

1-2 in. x 1 3-4 in.

AUTOMAT1C SCREW MACH1NE.

Patented April 1, 1890, May 16, 1893; July 30, 1895;

May 17, 1898; April 11, 1899.

 

/ /

This machine has a hole 1-2" in diameter

through largest feeding finger and turns any

length to 1 3-4".
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No. 0

1-2 in. x 1 3-4 in.

AUTOMAT1C SCREW MACH1NE

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in phespbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle ; the bearing parts are

of hardened steel and phespher bronze. The spindle has 2

friction clutch pulleys, 6" in diameter for 2" belts. These

pulleys are bushed with steel and run on roller bearings

There are 10 changes of speed, varying from 150 to 1800 rev

olutions per minute.

The Hole through largest feeding finger is 1-2" in diameter

through feed tube 17-32".

The Collets are easily changed and adjusted by nuts

at the rear end of spindle.

The Turret has 6 heles, 8 4" in diameter, and revolves ver

tically on the side of the turret slide. Greatest distance

attainable between front of spindle and turret, 4 1-2".

The Movements of the turret slide, the changing of tools,

the operation of chuck, the feeding of stock and the revers

ing of spindle are controlled by quick running cams dri\en

by shafts which maintain a constant speed, thus insuring

rapid movements irrespective of the size of the work. These

cams are controlled by adjustable dogs which are easy of

access and easily adjusted. 1nstructions and diagrams for

laying out the cams are sent with each machine. The return

and change movements are extremely rapid, and, by the

accurate timing that the machine admits of, work can be

rapidly done.

The Feeding Mechanism is accurate, feeds any length to

3" and any length to 1 3-4" can be turned. By operating the

mechanism several times the stock is fed forward a length

equal to the corresponding multiples for which the machine

is adjusted. The adjustment is fine and readily made.

The Cross Slide Tools are on separate slides, so that one or

both can be used as desired.

The Counter-shaft has 2 tight and loose pulleys 10" in diam

eter, for 3 14" belts, and sbould run about 140 and 420 revo

lutions per minute.

Weight of machine ready for domestic shipment, about

1735 lbs; for foreign shipment, about 1925 lbs.

Net Weight, about 1400 lbs. Floor Space, 23" x 51".

Dimensions of boxes in which machine is shipped, 53"x 25"

x 27", and 80" x 27" x 22".

Price includes spring collet and feeding finger, set of

cam blanks, change gears for making from 1 piece in 2

minutes to 12 pieces in 1 minute, 2 wire stands, and every

thing else sbown in cut, together with overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, $

For Tools and Attachments, see pages 172 to 188.
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No. 2

7-8 in. x 2 1-2 in.

AUTOMAT1C SCREW MACH1NE.

Patented April 1,1890; May 16, 1893; July 30, 1895;

1lay 17, 181« ; April 11, 1S9A.

 

This machine has a hole 7-8' in diameter

through largest feeding finger and turns any

length to 2 1-2'.
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No. 2

7-8 in. x 2 1-2 in.

AUTOMAT1C SCREW MACH1NE.

The Spindle is of steel; the bearings are hardened, ground

and lapped and run in pbospbor bronze boxes. The front

box is provided with means of compensation lor wear. The

thrust is taken at rear end of spindle; the bearing parts are

of hardened steel and pbospher bronze. The spindle has

2 friction clutch pulleys, 7" in diameter for 2 1-2" belts.

Tkcse pulleys are unshed with steel and run on roller

bearings. There are 12 changesof speed, varying from 120

to 1200 revolutions per minute. Spindle speeds changed

automaticall v.

The Hole through largest feeding finger 1m 7-8" in diame

ter, through feed tube, 1 1-32". Feeding lingers for Brass

or other light work to take stock 1" in diameter, furnished

when desired.

The Collets are easily changed and adjusted by a nut

between front bearing and first"pulley on spindle.

The Turret has 6 heles, 1" in diameter, and revolves verti

cally on the side of the turret slide. Greatest distance attain-

able between front of spindle and turret, 6 1-4"; least 2 1-2".

The Movements of the turret slide, the changing of tools,

the operation of chuck, the feeding of stock and the re vers-

ing of spindle are controlled by quick running cams driven

by shafts which maintain a constant speed, thus insuring

rapid movements irrespective of the size of the work. These

cams are controlled by adjustable dogs which are easy of

access and easily adjusted. 1nstructions and diagrams" for

laying out the cams are sent with each machine. The return

and change movements are extremely rapid.

The Feeding Mechanism is accurate, feeds any length to

4" and any length to 2 1-2" can be turned. By operating the

mechanism several times the stock is fed forward a length

equal to the corresponding multiples for which the machine

is adjusted. The adjustment is fine ami readily mOde.

The Cross Slide Tools are on separate slides su that one

or both can be used as desired.

The Counter-shaft has two tight and loose pulleys 12" in

diameter for 3 1-2" belts, and sbould run about 170 and 340

revolutions per minute.

Weight of machine ready for domestic shipment, about

2650 lbs. ; for foreign shipment, about 2000 lbs.

Net Weight, about 2125 lbs. Floor Space, 26"x 60".

Dimensions of boxes in which machine is shipped, 63"x 28"

x 29", and 06" x 33" x 26".

Price includes spring collet and feeding finger, set of

cam blanks, change gears for making from 20 to 600 pieces

per bour, 2 wire stands and everything else sbown in cut,

together with overhead works, boxed and delivered f. o. b.

at Providence, R. 1. .^

Price, $
For Tools and Attachments, see pages 172 to lw1. if
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No. 00

5-16 in. x 1 in.

AUTOMAT1C TURRET FORM1NG

MACH1NE.

For Work Not Tapped.

Patented April 1, 1890; July 30, 1895; May 17, 1898;

April 11, 1899.

 

This machine has a hole 5-16" in diameter

through largest feeding finger and turns any

length to 1".
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No. 00

5-16 in. x 1 in.

AUTOMAT1C TURRET FORMING

MACH1NE.

For Work Not Tapped.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in phospbor bionre boxes. The from l•ox

is provided with means of compensation for wear. The throat

Is taken at rear end of spindle ; the bearing pan* are of hard

ened stee1 and phosphor bronre.

The Cone has 4 steps, the largest 4 1-2 ' in diameter 1or 1 1-4*

belt, and gives 4 changes of spindle speed, from *40 to 24U0 revo

lutions per minute.

The Hole thronsrb largest feeding finger it [.->"-" in diameter,

through feed tube, 21 -ti4".

The Collets are easily changed and adjus4ed by nuta at rear

end of spindle.

The Turret has 5 holes, 5-8" in diameter, and revolves ver

tically on the side of the turret sflide. The turrei tool' tuti any

length to 1". Greatest distance attainable between front of

spindle and turret. 2 3-4".

The Movements of the rurre4 siide, the chanting of the

tools, the operation of the chock and lne feec ^n of stock

are con4rolled by quick runmng chili,., cricen by sha1t!

which maintain a constant speea, thu*- izi^-ur.i.e rap«d move

ments irrespective of the size of the w.ri.. These cams are

controlled by adjustable dogs, wh>cb a*e easy of ac-.-w* tbd

quietly adjusted. The lead and cross s.«de can t fare si. e, d> ts,

which can t* cheaply formed and ens, 1 a';u«ti.d. jn«tr'jc-

tions and diagramB for laying out the cams art sent with each

machine.

The Feeding Hecn&iiisn is accurate aitd 1**ed1 any 1«ngth

to 2", and, by adjusting the eitra a >et Ivi +-^ed will ti#

machine, the stock can be fed iorwara a lei.rii greater than

2".

The Cross Slide Tools are on separate slides so that one or

both can be used a* desired.

Tables triving tr«- proper spe^d 'Or dif;erent sizes aDd kinds

of scnck are sent with each mact in*-.

The Counter-shaft has ixhi and loose pulleys *'" in diam

eter for 3" belt, and shouiu rui. at.obi -h> re*o.uuons per

minui0.

Weiekt of tnnc&Jxte reudv 1or d"rrrf-«tir shipment, al*out

i&Oiite,; for foreign sh1;'uie nt. ,..•.u; I ".h .;**-.

Ket "Weight, abort 74i >']1>-. Floor Space. £>' t 4"".

Dimensions of lioxe- in viucn marline i-«nip)ied^44''x ao"

x24', aad5»"ia6"xl'*'.

Price includes spring collet and 1eeding bnger, set o1 cam

blanks, change gear' for mating from - i'. ill pieces per minute,

Swire stands, and every1 hi he eise sm>wn in rut. together with

overhead works boxed and delivered f. o. b. at Providence, 1i. J.

Price, *

For Tools and Attachments see pages 172 to 1X5.
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No. 0

1-2 in. x 1 3-4 in.

AUTOMAT1C TURRET FORM1NG

MACH1NE.

For Work Not Tapped.

Patented April 1, 1800; July 80, 1835; Muy 17, 1898;

April 11, 1899.

 

This machine has a hole 1-2" in diameter

through largest feeding finger, and turns any

length to 1 3-4".
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No. 0

1-2 in. x 1 3-4 in.

AUTOMAT1C TURRET FORM1NG

MACH1NE.

Tor Work Not Tapped.

The Spindle is of steel; the bearings are hardened, ground

and lapped ;uid run in pbospbor bronze boxes. The front

box is provided with means of compensation forwear. The

thrust is taken at rear end of spindle ; the bearing parte are

of hardened steel and phespbor bronze.

The Cone has 3 steps, the largest 6 1-4" in diameter for 2 1-4"

belt, and gives 0 changes of spindle speed, from 350 to lbou

revolutions per minute.

Tha Hole through largest feeding linger is 1-2" in diame

ter, through feed tube, 17-32".

The Collets are easily changed and adjusted by nuts

at rear end of spindle.

The Turret has 6 boles, 3-4" in diameter and revolves ver

tically on the side of the turret slide. The turret tooU turn

any length to 1 3-4". Greatest distance attainable between

front of spindle amd turret, 4 1-2".

The Movements of the turret slide the changing of the

tools, the operation of the chuck amd the feeding of stock

are controlled by quick running cams, driven l«y shaits

which maintain a constant speed, thus insuring rapid move

ments irrespective of the size of the work. These cams are

controlled by adjustable dogs, which are easy of access and

quickly adjusted. The lead and cross elide cams are steel

disks, which can be cheaply formed and easily adjusted.

1nstructions and diagrams lor laying out the cams are sent

with each machine.

Ths Feeding Mechanism is accurate and feeds any length

to 3", and, by adjusting t he extra dogs furnished with the

machine, the stock can be fed forward a length greater

than 3".

The Cross Slide Tools are on separate slides 60 that one or

both can be used as desired.

Tables giving the proper speed for differert sizes and

kinds of stock are sent with each machine.

The Counter-shaft has 2 tight and 2 loose pulleys s" in diam

eter, for 3" belt and sbould run about 200 and 400 revolu.

tions per minute.

Weight of machine ready for domestic shipment, about

1350 lbH. ; for foreign shipment, about 1550 lbs.

Net Weight, about 1160 lbs. Floor Space, 23" x 51".

Dimensions of boxes in which machine is shipped, 57" x 25"

x 27", and 65" x 28" x 20".

Price includes spring collet and feeding finger, set of cam

blanks, change gears for making from 1 piece in 2 minutes

to 12 in 1 minute, 2 wire stands, and everything else sbown

in cut, together with overhead works boxed and delivered

f. o. b. at Providence, R. 1. Price, $ *

For Tools and Attachments, sac pages 172 to 1H6.

:I
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No. 2

7-8 in. x 2 1-2 in.

AUTOMAT1C TURRET FORM1NG

MACH1NE.

For Work Not Tapped.

Patented April 1,1890; July 30, 1895; May 17, 1898;

April 11, 1899.

 

This machine has a hole 7-8" in diameter

through largest feeding finger, and turns any

length to 2 1-2'.
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No. 2

7-8 in. x 2 1-2 in.

AUTOMAT1C TURRET FORM1NG

MACH1NE.

For Work Not Tapped.

The Spindle is of steel; the bearings are hardened, ground

ana lapped and run in pbospher bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle ; the bearing parts are

of hardened steel and pbospbor bronze.

The Cone has 3 steps, the largest ti 1-2" in diameter for 2 34"

belt, and gives 8 changes of spindle speed, from 180 to 1440

revolutions per minute.

The Hole through largest feeding finger is 7-8" in diameter,

through feed tube 1 1-32".

The Collets are easily changed and adjusted by a nut

between first bearing and cone pulley on spindle.

The Turret has 6 heles, 1" in diameter, and revolves verti

cally on the side of the turret slide. The turret tools turn any

length to 2 1-2". Greatest distance attainable between front

0f spindle and turret, 6 1-4'; least, 2 1-2".

The Movements of the turret slide, the changing of the

tools, the operation of the chuck and the feeding of stock

are controlled by quick running cams, driven by shafts

which maintain a constant speed, thus insuring rapid move

ments irrespective of the size of the work. These cams are

controlled by adjustable dogs, which are easy of access and

quickly adjusted. The lead and cross slide cams are steel

or cast iron disks, which can be cheaply formed and easily

adjusted. 1nstructions and diagrams for laying out the

cams are sent with each machine.

The Feeding Mechanism is accurate and feeds any length

to 4"', antf by adjusting the extra dogs furnished with the

machine, the stock can be fed forward a length greater

than 4".

The Cross Slide Tools are on separate slides so that one or

both can be used as desired.

Tables giving the proper speed for different sizes and

kinds of slock are sent with each machine.

The Counter-shaft has two friction pulleys 12" in diam

eter for 3 1-2" belts and sheuld run about 170 and 340 revolu

tions per minute.

Weight of machine ready for domestic shipment, about

2180 lbs.; for foreign shipment, about 247.-> lbs.

Net Weight, about 19f10 lbs. Floor Space, 20"x 60".

Dimensions of boxes in which machine is shipped, 63"x28"

x 29", and "8"x 29"x 2«".

Price includes spring collet and feeding finger, set of cam

blanks, change gears for making from 20 to ti00 pieces per

heur, 2 wire stands and everything else sbown in cut,

together with overhead works, boxed and delivered f. o. b

at Providence, 31. 1. Price, $

For Tools and Attachments, see pages 172 to 188. y^



166

No. 00

5-16 in. x 10 in.

AUTOMAT1C CUTT1NG-OPF

MACH1NE.

Patented April 1, 1890; July 30, 181r>; May 17, 1808;

April 11, 1809.

 

This machine has a hole 5-10" in diameter

through largest feeding finger and feeds any

length to 2" at a single movement of feeding

mechanism, or to 10" by successive movements.
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No. 0

1-2 in. x 12 in.

AUTOMAT1C CUTT1NG-OFF

MACH1NE.

The Spindle is of steel; the bearings are hardened, ground

and lapped and run in pbospbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end uf spindle ; the bearing parts are

of hardened steel and pbospbor bronze.

The Cone has four steps, the largest 6 1-4" in diameter, for

1 3-4" belt, and gives 4 changes of spindle speed, from 420 to

1800 revolutions per minute.

The Hole through largest feeding finger is 1-2" in diame

ter, through feed tube 17-32".

The Collets are easily changed and adjusted by nuts at

rear end of spindle.

The Tool Slide has a movement of 1 3-4", and a tool bolder

with bole 3-4" in diameter. The tool helder can be adjusted

to any length between 2" and 12" from end of spindle.

The Operation of the chuck and the feeding of stock are

controlled by quick running cams driven by shafts which

maintain a constant speed, thus insuring rapid movements

irrespective of the size of the work. These cams are con.

trolled by adjustable dogs which are easy of access and

easily adjusted. The lead and cross slide cams are steel

disks, which can be cheaply formed and quickly placed

in position. 1nstructions and diagrams for laying out cams

are sent with each machine.

The Feeding Mechanism feeds any length to 3", and, by

adjusting the extra dogs furnished with the machine, the

stock can be fed forward any length to 12".

The Cross Slide Tools are on separate slides so that one or

both can be used as desired.

Tables, giving the proper speed for different sizes and

kinds of stock, are sent with each machine.

The Counter-shaft has tight and loose pulleys 8" in diame

ter for 3" belt, and sbould run about 400 revolutions per

minute.

Weight of machine ready for domestic shipment, about

1290 lbs.; for foreign shipment, about 1400 lbs.

Net Weight, about 1025 lbs. Floor Space, 23" x 51".

Dimensions of boxes in which machine is shipped, 54" x 27"

X 26" and 65"x 28"x 21".

Price includes spring collet and feeding finger, set of cam

blanks, change gears for making front 1 piece in 1 1-2 min.

Btes to 12 pieces in 1 minute, 2 wire stands and everything

else shown in cut, together with overhead works, boxed and

delivered f. o. b. at Providence, R. 1.

Price, $

Tor Tools and Attachments, see pages 172 to 186.
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No. 1

5-8 in. x 15 in.

AUTOMAT1C CUTT1NG-OFF

MACH1NE.

Patented April 1, 1890; July 30, 1895; May 17, 18D8;

April 11, 1899.

 

This machine has a hole 5-8" in diameter

through largest feeding finger and feeds any

length to 4" at a single movement of feeding

mechanism, or to 15'' by successive movements
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No. 1

5-8 in. x 15 in.

AUTOMAT1C CUTT1NG-OFF

MACH1NE.

The Spindle is of steel ; the bearings are hardened, ground

and lapped and run in pbospbor bronze boxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle; the bearing parts are

of hardened steel and phespbor bronze.

The Cone has four steps, the largest 0 1-2" in diameter, for

2"' belt, and gives 4 changes of spindle speed, from 300 to

1440 revolutions per minute.

The Hole through largest feeding finger is 5-8" in diameter,

through feed tube, 21-32".

The Collets are easily changed and adjusted by a nut

between front bearing and cone pulley on spindle.

The Tool Slide has a movement of 2", and a tool bolder

with hole 1" in diameter. The tool helder can be adjusted

to any length between 2 1-2" and 15" from end of spindle.

The Operation of the chuck and the feeding of stock are

controlled by quick running cams, driven by shafts which

maintain a constant speed, thus insuring rapid movements

irrespective of the size of the work. These cams are con

trolled by adjustable dogs which are easy of access and

easily adjusted. The lead and cross slide cams are steel

or cast iron disks, which can be cheaply formed and quickly

placed in position. 1nstructions ajid diagrams for laying

out cams are sent with each machine.

The Feeding Mechanism feeds any length to 4", and, by

adjusting the extra dogs furnished with the machine, the

stock can be fed forward any length to 15".

The Cross Slide Tools are on separate slides, so that one or

both can be used as desired.

Tables, giving the proper speed for different sizes and

kinds of stock are sent with each machine.

The Counter-shaft has tight and loose pulleys 10" in diam

eter for 3 1-4" belt, and sbould run about 400 revolutions per

minute.

Weight of machine ready for domestic shipment, about

1620 lbs. ; for foreign shipment, about 1020 lbs.

Net Weight, about 1380 lbs. Floor Space, 25" x 60".

Dimensions of boxes in which machine is shipped, 62" x 28"

X 28", and 73" x 27" x 24".

Price includes spring collet and feeding finger, set of

cam blanks, change, gears for making from 40 to 600 pieces

per heur, 2 wire stands and everything else sbown in cut,

together with overhead works, boxed and delivered f. o. b,

at Providence, R. 1.

Price, $

For Tools and Attachments, see pages 172 to 187.
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HOLLOW MILLS

With Inserted Blades.

These Hills, for use in the turrets of screw machines, are

of great advantage in making a large range of work, as

screws, bolts, pins, etc., and work of a similar class.

The helders are of steel, and the slots for receiving the

blades are milled accurately to size. The blades are held

firmly in position by a simple clamping device, which is

operated by nuts at the hack of head.

 

ROUGH1NG.

Each helder is furnished with one set of blades (8) of any

regular size required.

m
j >i

s
a

««
3

a
a

J

ld

o — m
Number of Haehin*

*>
■a

O Cn

*

-a where used.

v — - >g

a,

N

s

c

•CM
*a

A B D

1n. 1n. 1n. 1n. 1n.

*01 $6 00 $150 .03to| 1 1i l 1& 00 Automatic.

1 11 00 3 00 Atoi «1 4 4 2 1 Pl.,'97, & 1 W. F.

3 12 00 3 75 itoj si 3 i 2*
2 ri.,'97, &2 w. r.

4 12 00 3 75 ito3 si 3 1t1* 8*
4&5Pl.,priorto'96.

S 12 00 3 75 ito5

3^3«

3 U si 6 P1., prior to '9ti.

8 14 00 4 00 itolj 3l li 8i
4, 5 & 6 PL, '86.

Blades turn large as follows1 1-4" to 710" about .012 ; 1-2*

to 3-4" about .016" ; 13-16" to 1 1-8", about .02".

Blades lor Nos. 3, 4 and 5 interehange.

When ordering, give diameter of boles in turret. '

Set of blades turn one size only.

*One set of blades turn all sizes within capacity.

Bee opposite page lor Finishing Mills.
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HOLLOW M1LLS

With Inserted Blades.

I ^=%-
H

0

 

F1N1SH1NG.

The Finishing Mills have 2 blades and 2 hack rests whioh

Will turn any size within the capacity of the mill.

4

0ll
-M

-a
M

d
1

s

;!

3
a

O

£

a
*
M

82

M

Number of Machine

where used.

o geq 1 5 "

0Q

a

o f° "EC Q a «3
Oh £ o A B C D

1n. 1n. 1n. 1n. 1n.

00 $7 00 $2 00 .03toi 1 1* * 1^ 00 Automatic.

11 13 00 4 00
Tffto*

2* 2i 4 2 1 P1., '97, & 1 W. F.

i3 14 oo 4 75 itof si 3 1 ftf
2 P1., '97, & 2 W. F.

14 uoo 4 75 4tof si 3 lA si
4&5Pl.,priorto'96.

15 14 00 4 75 JtoJ si 3 1* si
6 P1., prior to '96.

16 16 00 5 00 JtolJ s| si -1
3l 4,5&6P1.,'96.

Two extra Wades are included in " Price of Mill Com

plete." As the blades wear much faster than the hack rest*

It is more economical to use the blades alternately.

Blades for Nos. 13, 14 and 15 interehange.

*One set of blades turn all sizes within capacity.

When ordering, give diameter of boles in turret.
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SPR1NG COLLETS AND FEED1NG

F1NGERS

FOR AUTOMAT1C AND W1RE FEED SCREW MACHINES.

 

Spring Collet. Feeding Finger.

No. 00 Automatic.
SPR1NG COLLETS. E^l"

Round1 1-16", 3-32", IS", 5 32", 3-16", 7-82", 1-4' ,

9-32", 5-16" $2 00

Square or Hexagonal, made to order .... 4 00

Metric, Round1 2 m/m to 8 m/m, varying by 1 m/m . 2 00

FEED1NG F1NGERS.

Round 1 1-10", 3-32", 1-8", 5-32", 3-16", 7-32", 1-4",

9-32", 5-16" 1 00

Square or Hexagonal, made to order 2 00

Metric, Round1 2 m/m to 8 m/m, varying by 1 m/m . 1 00

No. 0 Automatic and No. 1 Wire Feed.

SPR1NG COLLETS.

Round1 3-16", 7-32", 1-4", 9-32", 5-16", 11-32", 3-8",

13-32'', 7-16 , 1532", 1-2" »2 50

Square-; 1-4", 5-16", 3-8" 4 00

Hexagonal1 1-4", 5-16", 3-8", 7-16" 4 00

Metric, Round1 6 in/in to 12 m/m, varying by 1 m/m . 2 69

FEED1NG F1NGERS.

Round1 3-16", 7-32", 1-4", 9-32", 5-16", 11-32", 3-8",

13-32", 7-16", 15-32", 1-2'' 1 50

Square1 1-4", 5-10", 3-8" 2 25

Hexagonal1 14", 5-16", 3-8", 7-10" 2 25

Metric, Hound1 6 m/m to 12 m/m, varyingbyl m/m . 150

No. 1 Automatic.
SPR1NG COLLETS.

Round1 3-16" 7-32", 14", 9-32", 5-16", 11-32", 3-8",
13-32f', 7-16", 15-32", 1-2", 9-16", 5-8'' . . 2 75

Square1 14", 5-16", 3-8", 7-16" 4 25

Hexagonal1 14", 5-16", 3-8", 7-16", 1-2" 4 25

Metric, Round 1 6 m/m to 16 m/m, varying by 1 m/m . 2 75

FEED1NG F1NGERS.

Round1 3-16", 7-32", 14', 9 32", 5-16", 11-32", 3-8",

13-32", 7-16", 15-32", 1-2", 9-16", 5-8'' . . 1 50

Square1 14", 5-10", 3-8", 7-10" 2 25

Hexagonal1 14", 5-10", 8 8", 7-16", 1-2" 2 25

Metric, Round 1 6 m/m to 10 m/m, varying by 1 m/m . 1 50

ist continued on next page. Other sizes made to order.
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SPRING COLLETS AND FEEDING

FINGERS—Continued.

No. 2 Automatic.

o-,lnr.. s«' 7.IK" 1-2". 9-16", 5-8", 11-11 , • • • * ™"

Hex^Srtl gTie", lV, 9-16", 5>. 11-16",*M". 4 ^

Metric, Round1 10 m/m to 2flm/n£ varying by 1 m/m. 3 00

""KSWi*-. 5-16", 11 32", 3-8". 13-32", 7-16;,
15-32", 1-2", 17-32", 9-16" 19-32", 5-8",

11-16", 3-4", 13-16", 7-8", 15-16", 1" . . . 1 78

Square1 3-8", 7-16", 1-21, 9-16", 5-8", 11-16" . . . 2 60

Hexagonal1 3-8" ! 7-lb", 1-2", 9-16", 5-8", 11-16", 3-4

1S.1fi"
•2 .Vl

Metric, Bound1 10 m/m to 23 m/m, varying by i m/m. 1 ,5

No. 0 Wire Feed.

SPWWR0Cu^E^; «". 3-16". T*.. 1-4", ^T. 5-16",

11-32", 3-8" |«

Square 1 3-16", 1-4;; • • * J™

Metric?!Round 1 4 m/m to io m/m,'varying by 1 m/m.' 2 60

FEED1NG F1NGERS. .

Round1 1-8", 5 32", 3-16", 7-32", 1-4", 9-32", 5-16 ,

11-32", 3-8" }%>

Square 1 3-16", 1-4;; | g

Metac^oimd 1 4 m/m to io m/m,' varying by 1 m/m. 1 60

No. 2 Wire Feed.

SPRrago^r^; Mri«j«r. jr. «» «p

15-32", 1-2", 17-32", 0-16 , 19-32 , 6-b ,

11-16", 3-4", 13-16", 7-8" 3 00

Hex=1^;^lU^^",-6.8Vii:i6y.4; l ig
Metric, Round 1 10 m/m to 20 m/m, varying by 1 m/m. 3 00

FEED1NG F1NGERS.

Round1 1-4", 9-32", 6-16", 11*2", 3-f, 13-3 , 7-16 ",
15*2", 1-2", 17-32", 9-16", 19-32 , 5-8 ,

11-16", 3-4", 13-16", 7-8" 1 76

hcxS S iP. fe ?l1"'-. IK.-.*;™,m- l 35
Metric, Wind1' 10 m/m to20 m/m, varying by 1 m/m. 1 „->

Other sizes made to order.
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FLOAT1NG

HOLDERS.

For Use on Screw

Machines

For Drills, Reamers,

Counterbores, Ac.

The bolder and shank

are separate and after a

tool is adjusted central

with the work, the two

are clamped together.

No.
No. of Machine

whore used.

1Mauu. n;

link 1nr

Urill or

Depth Length Dlunl. Length

of Price.of

Hole.

of of

Shank. Shank.
llu-huuu1.

Bolly.

00 00 Auto. 5 Taper rcs" 15-16" 5-8" 1 1 8". $3 00

10 0 Wire Feed 1.2" 11-16 29-32 5-8 1 7-16 3 00

12 j

2 Wire Feed

j.
1 3-16 1 1-2 1 2 1-2 4 00

14 4,5 &6 Plain 1 1 3-16 i 9-ie 1 1-2 3 1-4 4 50

16 4, 5 &0 Plain

1 Wire Feed

1 12 1 5-8 2 5-32 1 1-2 3 1-4 5 00

20 1 Plain

0 Auto.

I

j 5,
13-16 1 1-8 3-4 2 3 50

21 1 A uto. 34 15-16 1 1-4 1 1 3-4 3 50

22 -2 Auto. 1 1 3-16 1 1-2 1 1 >l 1 4 00

DR1LL HOLDERS.

For Use on Screw Machines.

 

No. of Machine

where used.

Dinm. ot

Hole tin-

Drill «r

Depth Length Diam. Length

Price.No. of

Hole.

of

sody.

of of

Ull-llillL'.
Shank. Shank.

00 00 Auto. 6 Taper 5-8 - 15-16" 5-8' 1 1-8" S1 75

10 0 Wire Feed 1-2" 11-16 1 5-8 1 7-16 2 00

"l
1 Wire Feed

1 Plain I"
13-16 1 1-8 3-4 2 ; 2 00

12 j

2 Wire Feed

2 Plain I1
1 3-16 1 5-8 1 2 1-2 8 00

14 4, 5 &6 Plain 1 1 3- 16 1 3-4 1 1-2 3 14 3 50

16 4, 5 & 6 Plain 1 12 1 5-8 2 14 1 1-2 3 1-4 4 00

20 0 Auto. 5-8 1316 1 7-16 3-4 1 12 2 00

21 1 Auto. 3-4 15-16 1 5-16 1 1 3-4 2 50

22 2 Auto. 1 1 3-16 1 9-16 1 1 34 3 00
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BOX

TOOLS

For Use on Screw

Machines.

 

No.
No. of Machine

Diam.

that

Lenzth

that
Length Diam. length

Price.
where u-cl. can be

*r of

Shank.

o r

mrned. turned.
Bod». Shank.

00 00 Auto. 1-4" V 1 3-8'' 5-H" 1 1-8' i 8 00

00B 00 Auto. 14 1 34 5-8 1 34 1 4 50

10 0 Wire Feed 3-8 1 34 2 3-16 5-8 1 7-16
1 12 00

11 |
1 Wire Feed

1 Plain 1 » 2 1-4 2 11-16 34 2 14 00

12
2 Wire Feed

2 Plain
j 3-4

2 3-4 3 3-8 1 2 1-2 16 00

13 1 3 .134 1 14 3 14 20 00

14 4 Wire Feed 1 1-4 4 1-2 5 3-8 1 1-2 3 14 22 00

16 6 Plain 1 1-2 5 5 5-8 1 1-2 3 1-4 M 00

20 0Auto. 12 1 3-4 2 3 16 34 1 1-2 10 00

20 B 0 Auto. 5-16 1 3-4 2 3-16 34 1 1-2 5 00

21 1 Auto. 1-2 2 2 5-8 1 1 34 14 00

22 2 Auto. 78 2 1-2 3 1 .1 14 00

POWER FEEDS

For the Turret Slides of Screw Machines.

Power Feeds for the Turret Slides of Nos. 3, 4 and 5

Plain Screw Machines (see pages 140 to 143) and No. 2 Wire

Feed Screw Machine (see page 151), are made and applied

to machines when required.

Price, Power Feed for No. 2 Wire Feed, $85 00.

Price, Power Feed for No. 3 Plain, $50 00.

Price, Power Feed forNos. 4 or 5 Plain, $75 00.

Extra Screw Leaders and Nuts for Nos. 3 or 5 Plain Screw

Machines, United States or Metric Standard, are made to

order.

f
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CENTER1NG

AND FAC1NG

TOOLS.

For Use on Screw

Machines.

 

No, of Machine
Diam. Length il Length

Price.

where used.
nrill. s.xlv. Shank. Shank.

flfl 00 Automatic 1-4" 1 3-8" 5-8" 1 3-8" $4 00

10 0 Wire Feed 5-16

I

1 9- 9l 5-8 1 7-16 7 00

ul(
1 Wire Feed;

J 3,
1 Plain 1 11-16 34 2 6 00

0 Automatic.

14 4, 5& 6 Plain 7-8 2 3-4 1 1-2 3 1-4 12 00

rf

2 Wire Feed;

2 Plain;
- 5-8 1 34 1 2 3-4 8 00

2 Automatic

1 Automatic

 

PO1NT1NG

TOOLS.

For Use on Screw

Machines

For Pointing the Ends

of Studs, Screws, &c.

The work runs in a bushing and the end is finished by an

end rutting tool made the same shape as the point, and can

be repeatedly sharpened by grinding witbout changing its

form.

Each tool is provided with blades and bushings, varying

by 1-16" between the sizes given in the table.

So.
No. ofMachine

where used.
Capacity.

Length
DUtance

front of

sushing

Diam. Length

Price.of

sody.

of

Shank.

or

to Tool.
Shank.

001! 00 Auto.

00 Auto.

3-10" 11-16"

13-16

3-16"

5-16

3-8

5-8" 1316

1 5-16

$5 00

5 50

10 00

ooc 1-4 5-8

10 0 Wire Feed 1-8 to 3-8 7-8 5-8" 17-16

11 i
1 Wire Feed

1 Plain
3-16 to 1-2 1 7-16 34 2 12 00

12 j

2 Wire Feed

2 Plain
1-4 to 34 1 1-4 9-16 1 2 1-2 15 00

16

21

4,5&«Plain

1 Auto.

1-2 to 11-8

3-16 to 1-2

1 1-2 5-8

7-16

1 1-2

1

3 14 22 00

1 134 12 00
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FORM1NG

TOOL HOLDER.

FOR USE

On Front of

Cross-Slides of

Screw Machines.

 

No. Machine whore used.
Width of

Tool.

Thickness of

Tool.
Price.

10 A No. 0 Wire Feed 1" 1-2" 8s mi

10 B No. 0 Wire Feed 1 1-4 1-2 8 00

11 B
( No. 1 Wire Feed; )

| No. 1 Plain (
1 1-4 9-16 10 00

11 C
J No. 1 Wire Feed; )

No. 1 Plain j
1 3-4 9-16 10 00

12 C
i No. 2 Wire Feed ;

1 Nos. 2, 4 & 5 Plain j
1 3 4 3-4 12 00

12 E
i No. 2 Wire Feed ;

) Nos. 2, 4 & 5 Plain j
2 3-4 34 12 00

16 D No. 6 Plain 2 1.2 1 14 00

16 F No. 0 Plain 4 1 14 00

 

FORM1NG

TOOL

BLANKS.

For Use in Above

Tool Holders.

No. Width. Thickness. Length. Price.

10 A 1" 1-2" 1 1-2" $1 00

10 B 1 1-4 1-2 1 1-2 1 25

11 B 1 1-4 9-16 2 1 25

11 C 1 3-4 9-16 2 1 50

12 C 1 34 3-4 2 7-16 1 50

12 E 2 3-4 3-4 2 7 16 2 00

16 D 2 1-2 1 2 7-8 2 00

16 F 4 1 2 7-8 2 50
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CUTT1NG-OFF TOOL POSTS.
 

For Thin Blade Tools.

For Use on the Back of Cross-Slides of Screw Machines.

Height

Extra slades.

No.
Machine

where used.

from

Cross Slide

to Centre

of Spindle.

Price.

For

Po«
Price

No.
Thickness. Wdth

Each.

*00 00 Automatic 1" $4 00 1K1 J
1-32", M6",

3-32-, 5-64",
1-2" $0 40

10 0 Wire Feed 1 9-18 5 50

10 j

1-16", 3-32",

1-8"
11-16 40

„1
1 Wire Feed;

1 Plain j 2 1-16
6 00

"1
1-16", 332",

1-s",
1316 30

12 |
2 Wire Feed;

j 2 1-2
6 50

12 5-32". 13-16 35

2 & 4 Plain
* i

3-16", 13-16 40

16 6 1'lain 2 15-16 7 00
16 | 7-32",

14",

13-16

1316

45

50

*20 0 Automatic 1 5-16 5 00 20 |
1-16", 3.32",

1-8",
11-16 40

*22 -2 Automatic 1 7-16 7 00 --
!

1-16", 3-32",
11-16 40

1 s",

*1n ordering specify whether Front or Rear Post is wanted.

COMB1NAT1ON CUTT1NG-OFF AND

KNURL1NG TOOL POSTS

For Screw Machines.

No. Machine where used.
Height 1ron, Cross-8lide

to Centre or Spindle.
Price.

1ll

11

No. 0 Wire Feed

( No. 1 Wire Feed; )

j Nos. 2 & 4 Plsin j

i No. 2 Wire Feed; (

j Nos. 2*4 Plain }

1 9-16" $S 50

9002 1-16

12 2 1-2 9 50
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TAPER TURN1NG TOOLS.

For Use on Screw Machines.

 

These Tools are of advantage in making it targe range of

work, as taper pins and work of a similar class.

The helders are of steel, have one turning tool, and two

back rests, which are operated by a taper guide on the cross

elide of the machine. The amount of taper is regulated by

the taper on the guide.

When the proper taper is obtained the tool and hack res4s

are withdrawn radially from the work, thus preventing tool

marks on the finished product.

The tool and hack rests each have separate means of

adjustment.

When more abrupt tapers than 1-4" to the foot are re

quired, two tools sbould be used, one for roughing and the

other for finishing.

No. or Machine
Dimensions of

Head.

Dimensions of

Shank.

Largst Dia.

thatcao 1n- Price.

Diam. Longttl. Diam. l-enpth.
Turned.

00 00 Auto. 1 1-2" 1 1-4" 5-8" 1 1-2" 5-16" $25 00

20 0 Auto. 2 1 1-2 34 2 1-2 28 00

22 2 Auto. 2 1-2 113-16 1 2 1-4 3-4 28 00

Prices do not include Adjustable Guides.
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SETS OF TOOLS FOR USE ON

SCREW MACH1NES.

These Tools are shipped with each machine. 1f not wanted,

please pack carefully and return by express, at our expense.

1f the wbole set is not wanted, tbose that are kept will be

charged for at the prices given with each tool.

No. 0 Wire Peed Screw Machine.

Set of 4 Spring Collets, one each, 1-8", 3-16", 14", 5-16".

Set of 4 Feeding Fingers, one each, 1-8", 316", 1-4", 5-16".

No. 10 Die Holder. No. 10 Drill Holder.

No. 10 Tap Holder. No. 10 Floating Holder.

No. 10 Box Tool. No. 10 Cutting-otf Tool Post.

Price, $39 oo.

No. 1 Wire Feed Screw Machine.

Set of 4 Spring Collets, one each, 1-4", 5-16", 3-8", 7-16".

Set of 4 Feeding Fingers, one each, 1-4", 5-16", 3-8", 7-16".

No. 11 Die Holder. No. 20 Floating Holder.

No. 11 Tap Holder. No. 1 Roughing Hollow Mill.

No. 11 Box Tool. No. 11 Fiuishing Hollow Mill.

No. 11 Drill Holder.

Price, $57 oo.

No. 2 Wire Feed Screw Machine.

Set of 8 Spring Collets, one each, 3-8", 7-16", 1-2", 9-16",

5-8", 11-16", 3-4" and 13-16".

Set of 8 Feeding Fingers, one each, 3-8", 7-16", 1-2", 9-16",

5-8", 11-16", 3-4" and 13-16". No. 12 Drill Holder.

No. 12 Die Holder. No. 22 Floating Holder.

No. 12 Tap Holder. No. 3 Roughing Hollow Mill.

No. 12 Box Tool. No. 13 Fimshing Hollow Mill.

Price, $75 oo.

No. 4 Wire Feed Screw Machine.

No. 14 Die Holder. No. 14 Floating Holder.

No. 14 Tap Holder. No. 6 Roughing Hollow Mill,

No. 14 Box Tool. with 3-4" Blade.

No. 14 Drill Holder. No. 16 Finishing Hollow Mill.

Price, $59 00.

No. 6 Plain Screw Machine.

8 Sets Chuck Jaws from 3-8" to capacity of machine.

No. 16 Die Holder. No. 16 Floating Holder.

No. 16 Tap Holder. No. 6 Roughing Hollow Mill,

No. 16 Box Tool. with 3-4" Blade.

No. 16 Drill Holder. No. 16 Finishing Hollow Mill.

Price, $95 00.
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TOOLS AND ATTACHMENTS
FOR

No. OO AUTOMAT1C SCREW MACH1NE,

No. OO AUTOMAT1C TURRET FORM1NG MACH1NE.

Price.

Back Rest for Turret $4 50

Back Rest for Turret, long 4 50

Box Tool, No. 00, 8 00

Box Tool, No. 00B, ... ' 4 50

Box Tool for Special Work $s 00 to 20 00

Box Tool with Centre Drill, 8 50

Cams, Set complete 3 00 to 15 00

Cam Blanks, Set of 3 bored and turned, ... L 00

Centering and Facing Tool, 4 00

Cutting-off and Forming Tools, Cireular, $2 00 to 9 00

Cutting-off and Forming Tool Blanks, 1-4", 3-8", 1-2" thick, 45

Cutting-off Tool Post for Thin Blade Tools, No. 00, 4 00

Die Holder, No. 00 4 50

Die Holder, Opening 25 00

Die Holder, No. 00B, Releasing, . ... 5 00

Dies, 1-2 dozen, one size, 5 50

Drilling Attachment, 1 Spindle 12 00

Drilling Attachment, 2 Spindles 18 00

Drilling Attachment for Drill, Tap or Die, . . 20 00

Drill Holder 1 75

Drill Holder Bushings, for Drills and Taps, . . 1 00

Drill Holder Bushing Blanks, 25

Drill Holder with Guide Bushing 10 00

Feeding Fingers, Round, any size, .... 1 00

Feeding Fingers, Square or Hexagonal, any size, . 2 00

Feed Tube for 3-8" stock (for brass only), . . 8 00

Floating Holder, for Drills, Taps, Reamers, Ac, 3 00

Hollow Mill, any size 1 00

Hollow Mill Blanks 20

Knurl Holder for Turret 12 00
Knurl Holder for Cross-slide, side, . . • . . 3 00

Knurl Holder for Cross-slide, top, .... 5 00

Oiling Arrangement for TuiTet Tools, . . . 10 00

Pointing Tool Holder for Cireular Tools, ... 6 00

Pointing Tool. Cireular, 2 00

Pointing Tool, No. 00B 5 00

Pointing Tool, No. 00C, 5 50

Pulley, 6" diameter for Counter-shaft to run Spindle

half speed in one direction 1 60

Spring Collets, Round, any size 2 00

Spring Collets, Square or Hexagonal, any size, . 4 00

Stock Stop for Turret - •»

Swing Tools, No. 00B M 00

Swing Tools, No. 00C 15 00

Taps, 1-2 dozen, one size * O0

Tap Holder, No. 00 * 00

Tap Holder, No. 00B, Releasing 4 50

Tap Holder, No. 00A, Special, for small Taps and Dies, 2 20

*Taper Turning Tool • • • ™ J0

Taper Turning Tool, Adjustable Guide for, . . 5 00

Tapping Attachment, "J"

Tool Post for Square Tools " ""

*Frice does not include Adjustable Guide.
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TOOLS AND ATTACHMENTS

FOR

No. O AUTOMAT1C SCREW MACH1NE, ~

No. O AUTOMAT1C TURRET FORMING MACH1NE.

No. O AUTOMAT1C CUTT1NG-OFF MACH1NE.

Prfce.

Back Rest for Turret, $5 50

Box Tool, No. 20 10 00

Box Tool for Special Work, . . . . »10 00 to 22 00

Box Tool, No. 20B 9 00

Cams, Set complete, 6 00 to 15 00

Cams, Set of Blanks, bored and turned, Mild Steel, 1 50

Centering and Facing Tool 5 00

Cutting-off and Forming Tools, Cireular, . 4 00 to 10 00

Cutting-off and Forming Tool Blanks, Cireular, . 60

Cutting-off Tool Posts, No. 20, for Thin Blade Tools, 5 00

Cutting-off Tools, Thin Blades for Posts, ... 40

Die Holder, No. 20 5 00

Die Holder, Opening, 30 00

Die Holder, No. 20B, Releasing 6 00

Dies, 1-2 dozen, one size 6 00

Drill Holder, 2 00

Drill Holder Bushings for Drills and Taps, . . 1 00

Drill Holder Bushing Blanks, 2o

Drilling Attachment for Drill Tap or Die, . . 28 00

Drilling Attachment with 1 Spindie 18 00

Drilling Attachment with 2 Spindles. . . . 26 00

Feeding Fingers, Round, any size 1 50

Feeding Fingers, Square or Hexagonal, any size, . 2 25

Feed Tube for 1-2" stock 6 00

Feed Tube for 0-16" stock, for Brass only, . . 7 50

Feed Tube and Finger, one piece 9 00

Floating Holder for Drills, Taps, or Counterbores, 3 50

Hollow Mills, any size within capacity of machine, 1 75

Hollow Mill Blanks 25

Knurl Holder for Turret 12 00

Knurl Holder for Cross-Slide, side 4 00

Knurl Holder for Cross-Slide, top, .... 6 00

Oiling Arrangement for Turret Tools, . . . 12 00

Pointing Tool Holder for Turret for Circular Tools, 8 00

Pointing Tool, Cireular, Blanks, .... 25

Spring Collets, Round, any size, 2 50

Spring Collets, Square or Hexagonal, any size, . 4 00

Stock Stop for Turret, 25

Tap Holder, No. 20 4 50

Taps, 1-2 dozen, one size 4 00

•Taper Turning Tool 28 00

Taper Turning Tool, Adjustable Guide for, . . 6 00

"> *Price does not include Adjustable Guide.
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TOOLS AND ATTACHMENTS

FOR

No. 1 AUTOMAT1C SCREW MACH1NE,

No. 1 AUTOMAT1C TURRET FORM1NG MACH1NE,

No. 1 AUTOMAT1C CUTT1NG-OFF MACH1NE.

Price.

Back Rest for Turret $6 00

Box Tool, No. 21 14 00

Box Tool, for Special Work, . . . $lo 00 to 1S 0il

I:ams, Set complete 4 00 to 15 00

Cams, Set of Blanks, bored and turned, Cast 1ron, 1 50

Cams, Set of Blanks, bored and turned, Mild Steel, 2 00

Centering and Facing Tool y 00

Cutting-off and Forming Tools, Cireular, $3 00 to 8 00

Cutting-off and FormingTool Blanks, Cireular,

3-8" to 7-8" thick 100

Cutting-off Tool Posts for Thin Blade Tools, . . 7 00

Cutting-off Tools, Thin Blades for Posts, 1-16",

3-32", 1-8" thick 40

Die Holder, No. 21 6 00

Die Holder, Opening 30 00

Dies, 1-2 dozen, one size, 0 00

Drill nolder 2 50

Drill Holder Bushings for Drills and Taps, . . 1 00

Drill Holder Bushing Blanks, ..... 30

Drill Holder with Drill Chucks, 0 00

Drill Holder with Guide Bushings 12 00

Drilling Attachment with 1 Spindle, . . . . 22 00

Drilling Attachment with 2 Spindles, . . . 33 00

Drilling Attachmentfor Drill, Tap or Die, . . 35 00

Feeding Fingers, Round, any size 150

Feeding Fingers, Square or Hexagonal, any size, . 2 25

Feed Tube for 3-4" stock (for brass only), . . 10 00

Floating Holder, for Drills, Taps, Counterbores,

Reamers, &c., 3 50

Floating Holder with Drill Chucks 9 00

Hollow Mills, any size, 2 00

Hollow Mill Blanks 40

Knurl Holder for Turret, 15 00

Knurl Holder for Cross-Slide, 5 00

Oiling Arrangement for Turret Tools, , . . 15 00

Pointing Tool for Turret, No. 21, Straight, 6 Blades, 12 00

Pointing Tool Holder for Turret for Cireular Tools, 8 00

Pointing Tool, Cireular 2 50

Spring Collets, Round, any size 2 75

Spring Collets, Square or Hexagonal, any size, . 4 25

Stock Stop for Turret 30

Tap Holder, No. 21 500

Taps, 1-2 dozen, one size, ... 4 00
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TOOLS AND ATTACHMENTS

No. 2 AUTOMAT1C SCREW MACH1NE,

No. 2 AUTOMAT1C TURRET FORM1NG MACHOTE.

Price.

Back Rest, Adjustable V $6 00

Box Tool, No. 22 14 00

Box Tool, Special $14 00 to 25 00

Cams, Set complete 400to20 00

Cams, Set of Blanks, bored and turned, Cast 1ron, . 1 50

Cams, Set of lilanks, bored and turned, Mild Steel, 2 60

Centering and Facing Tool 8 00

Cutting.off and Forming Tools, Cireular, . $8 00 to 25 00

Cuttlng-off and Forming Tool Blanks, Cireular, 3-8"

to 34" thick 1 00

Cutting-off and Forming Tool Blanks, Cireular, 7-8"

to 1 14" thick 1 50

Cutting-off Tool Posts, No. 22, for Thin Blade Tools, 7 00

Cutting-off- Tools, Thin Blades for Posts, ... 40

Die Holder, No. 22 6 00

Die Holder, Opening 80 00

Die Holder, Opening, 8et of Chasers for, . . 1 50

Die Holder, No. 22B, Releasing 8 00

Dies, 1-2 dozen, one size 6 00

Drill Holder 3 00

Drill Holder Bushings for Drills and Taps, . . 1 00

Drill Holder Bushings, Blanks 80

Drilling Attachment with 1 Spindle 22 00

Drilling Attachment with 2 Spindles 88 00

Drilling Attachment for Drill, Tup or Die, . . 85 00

Feeding Fingers, Round, any size, .... 1 75

Feeding Fingers, Square or Hexagonal, any size, . 2 50

Floating Holder for Drills, Taps or Counterbores, . 4 00

Hollow Mills, any size 2 00

Hollow Mill Blanks 40

Knurl Holder for Turret, 15 00

Knurl Holder for Cross-Slide, side 6 00

Knurl Holder for Cross-Slide, top 8 00

Oiling Arrangement for Turret Tools, . . . 15 00

Pointing Tool for Turret, Straluht, 6 Blades, . . 15 00

Pointing Tool Holder for Turret for Cireular Tools, » 10 00

Pointing Tool, Cireular 2 50

Spring Collets, Round, any size 8 00

Spring Collets, Square or Hexagonal, any size, . 4 50

Stock Stop for Turret 80

Tap Holder, No. 22 6 00

Tap Holder, No. 22B, Releasing 7 00

Taps, 1-2 dozen, anv size 4 00

*Taper Turning Tool, 28 00

Taper Turning Tool, Adjustable Guide for, . . 7 50

*Price does not include Adjustable Guide.
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SCREW SLOTT1NG ATTACHMENTS

For Nos. 00, 0 and 2 Automatic Screw-

Machines.

This attachment will take screws as they are left by the

machine and slot them automatically, thus doing away with

an extra machine for slotting and wbolly completing the

screw on one machine in practically the same time that is

required to complete the screw witbout slotting.

The saw is mounted on a slide and driven by a round belt

from the overhead works. 1t can be adjusted for the depth

of cut by means of a screw on the hack of the slide.

The screws are held in a bushing carried in a iloating

bolder mounted in an adjustable swinging arm. 1t is oper

ated by cams that are adjustable on the shaft and provide

for slotting almost any screw within the capacity of the

machine.

After the attachment is properly adjusted the arm will,

usually, need no further adjustment for different widths of

slots, except that obtained by the screw bearing against the

stop.

Usually it is more satisfactory to have the attachment

fitted to the machine before it is shipped.

Prices, Attachment fitted to the Machine. , For No. 00

Machine, $ for No. 0 Machine, $

for No. 2 Machine. 9
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No. 1

26 in. x 12 in.

VERT1CAL CHUCK1NG MACH1NE.

 

This machine takes work to 26" in diameter

with 12' face, or to 28" in diameter with 11'

face, and bores a hole to 11 " in depth.
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No. 1

26 in. x 12 in.

VERTICAL CHUCK1NG MACH1NE.

The Chuck Table is revolved by a bevel gear and pinion

driven by a cone pulley having 5 steps for 2 1-2" belt, giving,

with 2 speeds on counter, 10 changes of speed. 1t is pro

vided with 3 slides having T slots 5-8" wide, graduated on

top to aid the operator in placing the jaws equally distant

from centre. When adjusted the jaws can be tightened or

loosened by a wrench as in the case of a universal chuck.

1n addition to the T slots in slides there are 3 others, 6-8"

wide. 1t has a hele 2 1-4" in diameter leading to the pan

for collecting chips.

A Brake that can be applied by the foot of the operator li

used to stop the table quickly.

The Turret has 5 heles 1 1-2" in diameter and can bo

clamped in position. Distance from centre, of boles to slide

2". An adjustable dog withdraws the locking pin at any

part of the upward movement of slide.

The Turret Slide has an automatic feed of 16", driven by a

triction disk and can be quickly changed from 0 to .049" to

one revolution of table. 1n addition to the regular hand

feed, a find hand feed, which can be engaged by a friction

clutch, is provided. The greatest distance from end of slide

to top of table is 23 3 8", the least, 7 3-8". The slide la

counterhalanced by a weight inside of column.and has a

quick hand return movement.

The End of the Upright is 14 1-8" from top of table.

The machine bores a bole 11" deep in work to 26" in diam

eter with 12" face, or 28" in diameter with 11" face.

The Counter-shaft has two friction pulleys 14" and 16" in

diameter for 3 1-2" and 4" belts and sbould run about 350 and

126 revolutions per minute.

Weight of machine ready for shipment, about 3675 lbs.

Net Weight, about 3000 lbs

Floor Space, 28" x 63".

Dimensions of box in which machine is shipped, 69" x 34'

«78".

Price includes 2 sets of jaws, and everything else sbown

In cut, together with overhead works, boxed and delivered

f.o. b. at Providence, IR. 1.

Price, $ -—

Set of Tools fori 3-8" hele, Price, $
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No. 2

36 in. x 14 1-2 in.

VERT1CAL CHUCK1NG MACH1NE.

 

This machine takes work to 36" in diameter

with 14 1-2" face, and bores a hole to 14 1-2' in

lepth.
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No. 2

36 in. x 14 1-2 in.

VERT1CAL CHUCK1NG MACH1NE.

The Chuck Table is revolved by a bevel gear and pinion

driven by a cone pulley having 6 steps for 3" belt, giving,

with 2 speeds on counter, 8 changes of speed. 1t 1s pro

vided with 3 slides, having T slots 3-4" wide, graduated on

top to aid the operator in placing the jaws equally distant

from centre. When adjusted the jaws can be tightened or

loosened by a wrench as in the case of a universal chuck.

1n addition to the T slots in slides there are 3 others, 3-4"

wide. 1t has a hele 3 1-2" in diameter leading to the pan

for collecting chips.

A Brake that can be applied by the foot of the operator 1s

used to quickly stop the table.

The Turret has 5 heles 1 34" in diameter and can be

clamped in position. Distance from centre of boles to slide.

S 1-4 . An adjustable dog withdraws the locking pin at

any part of the upward movement of slide.

The Turret Slide has an automatic feed of 19 1-2", drivem

by a friction disk and can be quickly changed from 0 to

.056" to one revolution of table. A line hand feed, which

can be engaged by a friction clutch, is also provided.

Greatest distance from end of slide to top of table, 32 1-4"1

least, 12 3 4". The slide is counter-halanced by a weight

1nside of column and has a quick hand return movement.

The End of the Upright is 17" from top of table.

A Tool Guide, for the purpose of supporting tools in mak

ing heavy cuts, is furnished with the machine.

The machine bores a hele 14 1.2" deep in work to 36" ill

diameter with a 14 1-2" face.

The Counter-shaft has 2 friction pulleys 16" and 18" 1n

diameter for 4" and 4 1-2" belts and sbould run about 218

and 105 revolutions per minute.

Weight of machine ready for shipment, about 5585 lbs.

Net Weight, about 4591 lbs.

Floor Space, 36"x78".

Dimensions of boxes in which machine is shipped, 82"x 41"

X 35' and 57"x 36' x 65".

Price Includes 2 sets of jaws, and everything else sbown

1n cut, together with overhead works, boxed and delivered

f. o. b. atProvldence, R. 1.

Price, $

Set of Tools for 1 15-16" bole. Price, *

Set of Tools for 1 1-4" hele. Price. $
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13 3-8 in. x 8 in.

HOR1ZONTAL CHUCK1NG MACH1NE.

Back Geared.

Patented Oetoher 15, 1889 ; 1lay 23, 1S03; July 24, 1894.

 

This machine swings 13 3-8" over bed and

bores a hole to 8" in depth. Greatest distance

between turret and end of spindle, 21'.
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13 3-8 in. x 8 in.

HOR1ZONTAL CHUCK1NG MACH1NE.

The Spindle is of stool ; the bearings are hardened, ground

and lapped and run in phespbor bronze hoxes. The front

box is provided with means of compensation for wear. The

thrust is taken at rear end of spindle ; the bearing parts are

of hardened steel and phespbor bronze.

The Hole through spindle is 1 5-H6" in diameter.

The Cone has 3 steps for 3" belt and is hack geared. The

hack gears are under spindle amd, together with the gears

on cone, are enclosed. These gears run continuously and

are enj aged or disengaged by a clutch, operated by a lever

on the front of the machine.

The Turret has 7 heles 1 1-2" in diameter and can be

clamped in position. Distante from centre of boles to top

of slide, 2 3 4". Greatest distance between turret and end

of spindle, 21".

The Feed of turret slide is automatic, and has 8 changes,

varying fiom .005" to .030" to one revolution of spindle. The

feed cones have 4 steps, and by operating a lever each of

the four speeds of cones can be made fast or slow, witbout

changing the belt.

Swing over bed, 13 3-8". Depth that can be drilled, 8".

The Tank Table has a reservoir cast in the bottom, provid

ing for the collection of the strained oil.

The Counter-shaft has 2 friction pulleys. 14" in diameter

for 3 1-2" belts, and sbould run about 175 revolutions per

minute.

Weight of machine ready for domestic shipment, about

2250 lbs.

Weight of machine ready for foreign shipment, about

2400 lbs.

Net Weight, about 1850 lbs,

Floor Space 30" x 80".

Dimensions of boxes in which machine is shipped, 74'' x 28"

x 32" and 75" x 26" x 2H".

Price includes everything sbown incut, together with over

head works boxed and delivered f . o. b. at Providence, R. 1.

Price, $

- An Oil Pump, pipes, etc., are furnished when desired.

Price, $
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9 1nch

UN1VERSAL HAND LATHE.

 

This lathe swings 9' over bed and takes

14 1-2" between centres.
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9 Inch

UNIVERSAL HAND LATHE.

With or Without Brake.

The Spindle is of steel, hardened, ground and lapped. The

boxes are of bronze, and the front box has means of com-

Sensation for wear. The thrust is taken at rear end of spin-

le; the bearing parts are hardened and ground. 1t has a

bole 1-2" in diameter its entire length. The front end has a

special taper bole, and a collet, having this taper on the out

side and a No. 8 taper bole inside, is furnished with each

lathe.

A 1-4" Self-Adjusting Shell Chuck is sent with each machine.

1t is made the same taper as the bole in spindle and at the

outer end is longitudinally split into three parts. A spring

under a sleeve draws the chuck back into spindle and closes

it on the work; the sleeve is free to move under the action

of the spring and is connected with the chuck by a screw.

The upper end of a forked lever spans the sleeve and the

lower end is carried under the table and is operated by the

knee of the workman.

Tne Foot-stock Spindle is operated by a hand lever and

can be securely fastened by a clamp screw. 1t has No. 3

taper bole.

The Tool Holder and guides provide for the making of

small studs, screws, etc., either straight or taper, in duplicate.

The Lathe swings over bed, 9"; over tool rest, 5 3-4", and

takes 14 1-2'' between centres.

The Counter-Shaft has tight and loose pulleys 6" in diame

ter for 2" belt, and sbould run about 300 revolutions per

minute.

Weight of Lathe ready for domestic shipment, about 500

lbs; for foreign shipment, about 650 lbs.

Net Weight, about 425 lbs.

Floor Space, 25"x53".

Dimensions of box in which machine is shipped, 49' x26"

X26'1.

Price includes 1-4" shell chuck, collet for head-stock spindle,

tool bolder, face plate, tool rest, wrenches, etc., and over

head works, boxed and delivered f. o. b. at Providence, R.I,

Price $

A Slide Rest, $ , and a Centre Rest, $ are

furnished when desired.

Shell Chucks from 1-16" to 3-8" inclusive, varying by 32nds

of an inch, are kept in stock. Price, each, $ 1nterme

diate sizes, as well as chucks holding disks, are made to

order. Chocks are interehangeable with Screw Polishing

and Finishing Machines.

This Lathe furrished fitted with brake similar to Polishing

and Finishing Machine when desired. Price, $

Low Tables, fitted for two lathes, furnished when desired.

Price, $ Extra.
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SCREW SLOTT1NG MACH1NE.

 

This machine slots screws to 5-8* in diam-

eter, 8 1-2" in length.
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SCREW SLOTT1NG MACH1NE.

The Spindle runs in bronze boxes provided with means ol

compensation for wear. 1t is hellow and has a Mo. 7 taper

hole. Arbors are held by a bolt passing through rear end

•f spindle. A guard is placed over front end of spindle.

The Cone has 2 steps for 2 1-4" belt.

The Jaws are fitted to receive hardened steel split bush

ings admitting studs and screws to 5-8" in diameter and

8 1-2" in length to be slotted.

The Table is 38" long, 9" wide, and placed on shert legs so

that the operator can sit while at work.

The Machine is Operated by moving the lever herizontally

to open the jaws for inserting the studs and screws and then

downward to bring them against the cutter which is kept 1n

motion. A stop screw governs the depth of slot.

The Counter-shaft has tight and loose pulleys 6" in diam

eter for 2 3-4" belt and sheuld run about 160 revolutions per

minute.

Weight of machine ready for domestic shipment, about

440 lbs.

Weight of machine ready for foreign shipment, about BOO

lbs.

Net Weight, about 375 lbs.

Floor Space, 28"x40".

Dimensions of box in which machine is shipped, 48" x 28"

X20".

Price includes 1-2" bushing for jaws, 1" cutter arbor,

No. 12 Screw Slotting Cutter, wrenches and overhead works,

boxed and delivered f. o. b. at Providence, R. 1.

Price, $

Cutter Arbors made to order.

Hardened steel split bushings made to order. 1n order

ing state diameter of screw to be slotted in theusandths of

an inch, or if gauge numbers are used, specify the gauge.

For Screw Slotting Cutters, see page 242.
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SCREW SLOTT1NG DEV1CE.

 

The above cut illustrates^ Screw Slotting Device that can

be attached to a Hand Lathe, and the Device can be quickly

and easily operated.

The Jaws are fitted to receive hardened steel split bushings

admitting studs and screws to 5-8" in diameter. Greatest

distance from top of bushing in jaw to top of knee, 3 3-4".

The Device is Used by clamping the knee A to bed of

Hand Lathe by a bolt, the lever projecting in front at right

angles with bed. An arbor carrying a Screw Slotting Cutter

is held between the centres of Lathe. The lever is moved

herizontally to open the jaws for inserting the studs and

screws and then downward to bring them against the cutter

which is kept in motion. The stop screw B governs the

depth of slot. The working part of the Device can be raised

or lowered on the knee and clamped by means of bolt, C.

Price includes 1-2" bushing for jaws, 1" screw slotting cut

ter arbor, No. 12 screw slotting cutter, and wrenches.

Price, U5 110.

Hardened Steel Split Bushings made to order. 1n order

ing state diameter of screw to be slotted in theusandths of

an inch, or if gauge numbers are used, specify the gauge.

For screw Slotting Cutters see page 242.
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IMPROVED BENCH CENTRES.

8 in. x 36 in.

 

These Centres swing 8" in diameter and take 36" in length.

The Head and Foot-stock Spindles are of steel, hardened,

ground and accurately fitted. The foot-stock centre is held

firmly in contact with the work by a stiff spring, and, as the

spindle is quickly operated by a lever, work can be easily

placed in position and removed. Provision is made for

clamping the foot-stock spindle when desired.

The 1ndicator is supported by a sliding rest, which is ad

justable longitudinally on the bed. The sleeve which carries

the arm can be clamped at any height on the post, or turned

round the post to bring the arm on either side. The arm

turns in the sleeve and may be set at any angle relative to

the hase, or may be inverted so that the point brought in

contact with the work will be over instead of under the work.

The movement of this point is magnified a number of times

by the length of the index finger. Provision is made for

adjusting the finger to zero and for compensation for wear

of the points of the pins upon which the finger swings. The

graduations read to theusandths of an inch. The 1ndicator

can also be furnished to read to 1-50th of a mm.

A Work Support is furnished.

All the parts are movable on the bed and are clampedI

in position by screws provided with fixed handles, thus die

pensing with wrenches.

Weight, ready for shipment, about 195 lbs.

Net Weight, about 100 lbs.

Dimensions of box for shipment, 54"x 12"x 13".

Price, $

Price, witbout 1ndicator, $
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SELF-O1L1NG HANGERS.

 

The above cut represents a Hanger which 1s provided

with a receptacle for oil for the purpose of 1•ubrieation.r the

bearings, the oil being fed to the same by capillary attrac

tion. Tins hanger is made with or without arms and with

one end of the drip closed or both ends open. Liirht

hangers can be furnished with l"x 4" or 1 1 4"\ 4 1-2" boxes

Heavy hangers with 1 1-2"x 6", or 1 5-8"x 6 1-2" boxes '

Extra heavy hangers with 2"xS", 2 3-l6"x9", or 2 7-16"x

10" boxes.

LIGHT.

Drop.

Distance from centre

of 8haft lei
Extreme

Width.

between
Diameter Single Pnlrof

Shipper Rod.

A
s

solt Holes

C

of Holes. Manger. Hangers.

10" No arm. 16" 12 1-8" 3-4" $1 75
10

10

12

"A"=7 ii-16"
2,00

2 00

U >o
"A "=8 5-16

** .. >
4 00

12

No arm.
1 75

i 00
12

11

12

"A"=7 9-16 " » «
4 00

"A"=8 5-16 " " *
2 00 4 00

"A"=l17-16

"A"=10 9-16 .. ** .
2 00

2 00

4 00

4 00

16

16

16

17

No arm. " " «
2 00

"A"=7 9-16
2 25

2 25

2 25

2 00

4 50

4 50

i 50

"A"=8 5 16 " ** 1
"A" - 9 7-16

No arm.

18 No mrm. " *
2 00
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SELF-O1L1NG HANGERS.

Heavy.

Drop.

12 '

13

12

12

12

16

1«

10

16

Distance from Centre

of Shaft to Shipper

Rod. A

No arm.

9 7-16

11 5-16

9 7-16 & 11 7-16

11 5-10 & 13 1-16

No arm.

9 7-16

11 1 16

11 1-16 & 13 1-16

j Distance

Extreme between

Ceutres

of snlt

Hi. lea. C

U." 7 b"

Bingl,

Hungers

$2 75

3 no

3 00

3 on

3 00

3 00

3 25

3 25

3 -J:>

Pair of

Hanger!

«6 00

6 00

6 00

6 00

6 50

6 50

6 50

Extra Heavy

16 No arm. l 22" 18" 1 1-8" 8 00

8 50

8 50

16

16

12 9-16 17 00

17 0012 9-16 & 14 fl-16 1 "

Two Shipper Rod Stops, one Shipper Dog, and two Belt

Guides, accompany each pair of Hangers with Arms.

Special Discount given when ordered in large lota.

Descriptive Cireular mailed on application.

COUNTER-SHAFTS

With Friction Pulleys and Hangers with Self-

Oiling Boxes.

These Counter-Shafts are for driving Milling Machines

Screw Machines, Lathes, etc.

The price includes the Shaft, one pair of Patent Self Oil

ing Friction Puileys, page 206. Hangers with self-oiling

boxes, page 204. Snipper Rod, Forks and Stops, and a Stud

for attaching Shipper Handle.

With Friction

l^ulleys.

Diameter.

Length of

Shaft in Clear

bet. Hangers.

Diameter of

Shaft.

Diameter of

Bearing.
Price.

8"

10

12-

14

16

18

26"

33

33

33

44

' 44

11-4"

114

1"

1

$15 00

19 00

22 00

24 00

30 00

34 00

1 12 1 14

1 14

1 12

1 1-2

1 12

1 11-16

1 11-16
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8ELF-01L1NG FR1CT1ON PULLEYS.

Patented May 19, 1885.

 

Wo have in our works a large number of these pulleys.

They are simple in construction and noiseless when in use.

Friction is applied in the most effective manner, as the pads

act directly on the rims of the pulleys. The centre oil pocket

is an important feature. All the parts are easily adjusted

to compensate for wear.

Each pair of pulleys has one thimble and two collars;

each single pulley has one thimble and one collar.

Price List of Pulleys Carried in Stock.

Dlaro. sell. Hole. Price per Pair. Price Kach.

8" 2 1-4" 1 1-4" S9 00 $5 00

10 3 1 1-4 13 00 7 00

12 3 12 1 12 15 00 8 00

14 3 1-2 1 1-2 17 00 9 00

16 4 1 11-16 20 00 10 50

18 4 1-2 1 11-16 24 00 12 50

Space on Shaft required to Operate

Friction Pulleys.

nUm. of Pulley. Single Puller. Pair of Pulleya.

8" 9 7-8" 15 3-4"

10 11 7-8 19 3-4

12 13 5-16 21 11-16

14 13 5-8 22 3-8

16 14 1-2 24

18 15 25

Highest speed at which these Pulleys can satisfactorily

be run.

8" 450 rev. per minute. 14" 275 rev. per minute.

10 375 16 250 " " "

12 325 1S 225
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SELF-O1L1NG FR1CT1ON PULLEYS.

Design of 1895.

 

These pulleys are designed for high speed and hard

service, and are furnished with our Wire Feed Screw

Machines.

The pudey runs on the hub of the inner friction sur

face, and is provided with a ring oiler, which amply

lubricates the bearing when the pulley is running idle.

Each pair of pulleys and each single pulley is fur

nished with one thimble.

Dla. Kelt. Size of Hole. Weight.

Price

Single

Pullev.

Price per

Pair.

8''

10

12

14

16

2 1-2'

3

1 1-4" or 1 12"

1 12 or 1 11-16

1 1-2 or 1 1516

1 11-16 or 1 15-16

1 11-16 or 2 3-16

23 lbs.

37 lbs.

59 lbs.

74 lbs.

93 lbs.

$8 00

10 00

12 00

14 00

16 00

$15 09 '

19 00

23 00

27 00

31 00

3 1-2

4

4 12

Space on Shaft Required to Operate Friction Pulleys.

Diameter. Single Pulley. Two Pullers. Three Pulleys.

8" 11" 10" 37 1-4"

10 11 1-2 20 88 34

12 13 1-2 23 1-2 45

14 14 1-4 25 47 1-2

16 16 14 28 1-4 53 12

Pulleys with special boles furnished when desired.

Price, single pulley, $1 00 extra. Two or more pulleys*

75 centa each, extra.

1t is often desirable to run the spindle of a Screw

Machine at different speeds in the same direction; for

this purpose we make a special pulley with long levers

and special thimble. Three pulleys can thus be operated

^dth one snipper rod.

9 For price of Special Pulley and Thimble, add $1 00 to

the prices given in above list.

r
1
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CASE HARDEN1NG

AND ANNEAL1NG FURNACES.

 

LEFT HAND. B1GHT HAND.

No. 2 Furnace—Double.

This Furnace is made in two sizes and de

signed for either Case Hardening or Annealing.

The No. 1 Furnace consumes about 100 lbs.

of Lehigh egg coal in 24 hours.

The No. 2 Furnace consumes about 150 lbs.

of Lehigh egg coal in 24 hours.
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CASE HARDEN1NG

AND ANNEAL1NG FURNACES.

These Furnaces may be used either for annealing or case

hardening.

Frequently a furnace is used for case hardening during

the day, and the heat utilized by using 1t as an annealing

furnace at night.

CONSTRUCT1ON.

The Outside Casing consists of cast iron plates that are

bolted together and also fastened by tie rods that extend

through the brick work longitudinally and transversely.

The front plates serve as guides for the doors, which are

halanced by weights at the hack of the furnace, and raised

perpendicularly.

The Doors of the Nos. 1 and 2 Furnaces are about 24 inches

from the lloor for convenience in handling the small pack

ing boxes ordinarily used in these furnaces. The doors of

the No. 4 Furnace swing on hinges. To facilitate handling

largo packing boxes the doors of Nos. 3 and 4 Furnaces are

on a line with the floor. The small " peep hele covers,"

sbown on the oven doors, cover the openings through which,

witbout loss of heat, the interior of the oven may be seen.

1nterior. An areh in the interior of the furnace extends

over the lire box and oven, which are separated by a bridge

wall that rises nearly to the areh. Through the space above

this wall the flame from the fire box is foreed by the blast>

and the gases escape through small outlets at the corners of

the ovens to the flues below. These flues are, for the Nos. 1

and 2 Furnaces, 7"x7"; for the No. 3 Furnace, 6"x 8", and

for the No. 4 Furnace, 10"x 10" inside measurements, and are

fitted with a damper, which is opened or closed from the

front of the furnace.

The Walls of the furnace are built of red bri6k and lined

with fire brick. The areh is built of fire brick. The doors

are lined with tile and the oven floors are also tile.

For Dimensions and Prices, see page 213.
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CASE HARDEN1NG

AND ANNEAL1NG FURNACES.

 

LEFT HAND. R1GHT HAND.

No. 3 Fuknace—Double.

This furnace is made in two sizes and de

signed for either Case Hardening or Annealing

large work.

The No. 3 Furnace consumes about 375 lbs. of

Lehigh egg coal in 24 hours.

The No. 4 Furnace consumes about 700 lbs. of

Lehigh egg coal in 24 hours.
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D1MENS1ONS OF CASE HARDEN1NG

AND ANNEAL1NG FURNACES.

No. 1. No. 2. No. 8. No.J.

Size of Oven, . . .
36"x 18" 51 "x 27" 58"x 34" 63"x48*

xl0" x 13" x 22" x29*

Floor Space,

Single Oven,

75" x 55" 99"x82" 98"x 89" 120" x

x.87" x108" x96" 108" x 98*

Floor Space, 99" x 146" 98" x 165" 120"x

Double Oven, x 108" x 96" 204" x 96*

Single Furnace, Wght. Domestic, Domestic, Domestic, Domestic,

ready for shipment, 2950 1bs. 4715 lbs. 5295 1bs. 7035 lbs.

1ron work fitted for Foreign, Foreign,

5190 lbs.

Foreign , Foreign,

erection, about 3100 lbs. 5375 lbs. 8050 lbs.

Single Furnace, Wght.

ready for shipment,

1ron work fitted for

erection, with Spe

Domestic,

3300 1hs.

Foreign,

3470 lbs.

Domestic,

5430 lbs.

Domestic,

6390 Hi-.

Foreign,

6470 lbs.

Domestic;,

8340 lbs.

cial Tiles, about

Foreign,

5900 lbs.

Foreign,

9355 lbs.

Double Furnace, Wgt. Domestic, Domestic, Domestic,

ready for shipment, 7590 1bs. 9450 1b9. 10740 lbs.

1ron work fitted for Foreign, Foreign, Foreign,

erection, about
7965 lbs. 10000 lbs. 11250 1bs.

Double Furnace, Wgt.
Domestic, Domestic Domestic,

ready for shipment,
9050 lbs. 10500 lbs. 13650 lbs.

1ron work fitted for Foreign, Foreign,

erection, with Spe 9325 lbs. 14135 lbs.

cial Tiles, about

Single Furnace.

Price, 1ron work fit

ted for erection. $ $ $ $

Single Furnace.

Price, 1ron work fit

ted for erection,with

Special Tiles, $ $ $ $

Double Furnace.

Price, 1ron work fit

ted for erection, $ $ $

Double Furnace.

Price, 1ron work fit

ted for erection, with

Special Tiles, $ $

 

Price includes boxing and delivery f. o. b., Providence, R. I

Case Hardening and Anneahng Furuaees can be furnished with ovens

4 feet 3 1nches to 10 feet deep. Prices on application.

1n ordering Single Furnaces please state whether right or left-hand are>

Prices do not include erecting. We will furnish a competent man

Special circular mai1ed upon apphcation.
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CAST 1RON PACK1NG BOXES

FOR

Use in Case-Hardening and Annealing Furnaces.

Pattern

Number.
Price. Length. Width. Depth.

1 $o 25 3 34" 2" 2"

2 SI 3 12 3 1 2 3 12

3 Ml 4 4 5 1-2

4 55 5 5 ti 12

5 75 « 1-4 5 12

6 M; 0 1-4 7 12

7 80 7 12 5 14 9

8 1ill 8 11 6 3 4

9 85 8 3 1 2 9 12

10 50 10 3 12 1l

11 50 10 14 4 3 4 3 1-2

12 75 11 12 4 3 4 5 1-4

18 1 00 12 6 14 5 14

14 1 45 11 34 « 1-4 6

15 2 00 8 34 8 3-4 8

l6 2 H0 11 11 14 9

1T 80 14 4 1-2 4

18 3 40 13 il 3 4 7 3 4

19 6 4:l 15 12 14 111

20 3 50 18 9 1-2 9 3-4

21 8 85 20 il «

-u 4 20

With covers

28 9 8

23 $Hl 15 20 3-4 10 12 14 1 2

24 18 ao 20 13 3-4 20

25 7 90 38 1-2 il 1-2 8

4l 1 40 11 3 4 6 7 12

ROUND BOXES.

Pattern No.

172 A-29

172 A -32

$2 80

2 40

Depth.

15'3-4"

12 12 7 14

78 lbs.

68 '*

These are all inside measurements. Add 1" for outside

measurements.

1n ordering, please give pattern number.

TRUCKS AND DUMPING PORKS,

Kor use in moving the boxes, filling the ovens, etc., are car

ried in stock, or can be furnished at sbort notice.

Price, No. i Truck, $ No. 2 Truck, $

Larger sizes of Trucks made to order.

Dumping Forks, price per lb., $
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No. 0

SMALL HARDEN1NG FURNACE

For Open Fire

 

This Furnace ia for use in tempering or beating small

pieces for hardening, etc., but is not adapted to case hard

ening.

The furnace occupies a floor space of 31 12"x 36" and is

66" high. The door counter-weight runs over a pulley

27 1-2" above the top of the furnace. The grate is 14" square.

A loose cast iron plate can he placed 4" over the coals, thus

making it the same as a muffler furnace. An air blast can

he supplied through a 2 1-2" pipe.

Weight, ready for shipment, about 1208 lbs.

Net Weight, about 1010 lbs.

Dimensions of box for shipment, 62"x 38"x 11".

Price, $
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SODA KETTLE.
 

This Kettle is used for cleaning or removing grease and

dirt from small tools and parts of machines. A coil of steam

pipe is employed to heat the water, in which a quantity of

soda has been placed, a«d the pieces immersed in the solu

tion when taken out, dry witheut rusting.

The Kettles are usuafly made with round tops and stand

in the centre of the room among the machines, out they are

also made of a form suitable to place against a wall or in a

corner.

Outside Diameter of top plate, 38"; diameter of kettle, 29";

diameter of inside coil of pipe, 24"; height from floor to

top of flange, 37''; depth of kettle, 22"; diameter of wire

hasket or cage for receiving the work, 11" ; depth of hasket,

16". Capacity of kettle, about 60 gallons.

A perforated bucket or shaker, 6 1-4" diameter, 13" long, is

conveniently used in washing small pieces.

Weight for shipment, about 700 lbs.

Net Weight, about 550 lbs.

Dimensions of box for shipment, 40" x 36" x 41".

Price includes interior coil of pipe, wire hasket, perfo

rated bucket or shaker and the pipe with valves, etc., as

sbown in cut, boxed and delivered i. o. b. at Providence, R. 1.

Price, $
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1MPROVED WORK BENCH.

 

The above cut sbows an improved design of Bench for

1ron and Wood work. The leg or casting a consists of a

rigid standard, a bracket forjhe support of the shelf c, and

its accompanying hack. The legs or standards are fastened

to the floor by coach screws, stow- at J, and are supported

at the back by the wall BB. They are usually placed about

i feet apart and support the bench h, the shelf 0, the frame

work n, and the shelf c, and its accompanying hack. The

frame-work tin, forms a strong support upon which slide

the drawers. The shelf c, supported by the brackets is held

in place by the cast iron clip, shown at the front. The shelf

9, affords a neat and substantial support for the gas brack

ets. The front of the leg or standard is provided, at i, with

a bole to receive the bolt for helding the vise and this con

struction brings the vise directly over the leg or standard.

We are prepared to furnish complete sets of castings for

patterns for the iron work of the above described bench, or

castings complete for benches, drilled ready foruse.

Cireular, giving prices, weight and other information sent

on application. Weightof legcasting complete, about56 lbs.

Drawings, sbowing construction, sent with orders.
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CAST 1RON LETTERS.

 

These letters make an attractive, simple and

durable sign for large buildings. Their size

makes them visible at long distances and the

beveled edges preserve the correct appearance

through a wide range of view.

They may be painted to suit the color and

situations of the buildings upon which they

may be placed. When properly mounted the

expense in maintaining these letters is very

small as an occasional coat of paint is the only

thing required to keep them looking well.

We have full aiphabets and full sets of figures

of each size. The large letters and figures are

5 feet high. The small letters and figures are

4 feet high.

Special circular and price list, giving full

information, mailed on application.

A blue print of detail drawings, showing a

method of mounting, is furnished with the

letters.
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CENTR1FUGAL WATER PUMPS.

I

 

Lift. 6 feet. 1 8 feet. 1 12feet. J 16feet. | 20 feet.

Dli-

charge.

Net

Rev. per
Capacity, Quarts per Minute.

Weight.

Mill u :c.

( 800 Tut-. 7qts.
I l

1
1000 13 " 6 "  V3-8" 40 1bS.-
1.100 24 " 20 " 14 qts. 5 qts. 1

l 500 8 !' 6 "  
)

4 750 24 " 16 " 3-4" 85 lbs.

I 1200 ik; " 53 " 40 qts. 2.S q18. 1ll 1|ts.

Minimum Speed at which No. 2 Puinp sbould run to raise

water 4 feet, 800 rpm ; No. 4, 500 rpm.

Driving Pulley, No. 2 Pump, 2" diameter for 1" belt; No. 4

Pnmp, 2 3-4" diameter for 1 1-4" belt.

These Pumps are lor use "with water only, and as the bear

ings do not come in contact with the water, are well adapted

for use on grinding or other machines where the water used

contains a large amount of emery particles or grit.

The Pump consists of a si mple fan revolving in a loose case.

The fan revolves in a borizontal plane, and is immersed in

the water. By this metbod the pump is constantly primed,

and there is no leak from loose packings.

The Driving Belt, which makesa quarter turn around the

idle pullevs, furnished with the pump, can run over the

eounter-sh'aft, or can run over pulleys connected with some

part of the machine.

The Bracket, which supports the 1dle pulleys, is held by

two bolts that slide in slots, thus allowing the pulleys to be

set in any desired position.

Price, "No. a Pump, $7 00; No. 4 Pump, $18 oo.

Tank for No. 2 Pump.

A Tank especially designed for use with this Pump, i>ro.

vlded with a straining pan and plug to draw off the waUj

can be furnished when desired.

Price, $8 oo. 'Weight, 6t lbs
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PUMP ACCESSOR1ES.
 

The following pa its, for use

with the pumps sbown on the

preceding pages, are carried

in stock and can be furmshed

when desired.

For Oil Pump. price.

No. 2 Distributing Pipe, $0 50

Check Valve 55

No. 2 Relief Valve, . . 1 00

No. 1 Strainer, .... 35

For No. i Geared Pump.

No. 2 Distributing Pipe, $0 50

No. 2 Relief Valve, . . 1 00

No. 2 Strainer, .... 50

For No. 3 Geared Pump.

No. 4 Distributing Pipe, $0 75

No. 3 Relief Valve, . . 1 25

No. 3 Strainer 75

For No. ii Geared Pump.

No. 2 Distributing Pipe, $0 50 r

No. 2 Relief Valve, . . 1 oo 1

No. 2 Strainer, .... 50 1

Other parts are ordinary gas j

pipe and fittings, and are fur- •

-tahed only when ordered.

 



1 n/;u

NOT1CE.

If ioo or more Metal Slitting Saws or

Cutters for Sawing Bicycle Chain Links

of any one size are ordered at one time, we

make an extra discount.

Special Prices will be made on Standard

Internal and External Cylindrical Gauges and

Standard Caliper Gauges when ordered in

large quantities. Price list of these Gauges,

Pages 325 to 329.

Machine Tools. Prices of Machine Tools,

as well as other tools, not given in the cata

logue, will be furnished upon application.

Milling Machines. We would call atten

tion to the complete line of these machines,

Pages 2 to 45. They show many new features

of importance ; for example, all Universal,

together with corresponding sizes of Plain Mill

ing Machines are fitted with Positive Feeds,

Steel Arms clamped with one lever. Telescopic

Elevating Screw and other features that make

the machines even more accurate and durable

than formerly.

The New Method of Indexing, applied to

the Universal Milling Machines, admits of all

divisions from 1 to 382.



The No. 2-A Universal Milling Machine is

an entirely new departure in Milling Machine

construction. It is especially well adapted for

Motor Drive.

Milling Machine Cutter Arbors. We fur

nish, in addition to catalogue lists, these Arbors

made to Metric Measure.

Standard Gears. The price lists have been

omitted in this catalogue. Special Gear Lists

mailed upon application.

Machinists" Tools. By the addition of the

"B. & S." Combination Squares, Pages 416

to4i3; the "B. &S." Protractors, Pages 419,

420, 423; and the " B. & S." Combination

Sets, Pages 421 to 423, this line is now excep

tionally complete and we invite investigation

through the Hardware and Supply Dealers.

Micrometer Calipers. The New Clamp

Ring that has been applied to Nos. 4-A, 5-A,

8, 10, 45, 46, 47 and 48, is new in design and

recognized by users of Micrometers as much

superior to the old style clamp nut. It is un

usually efficient and simple in construction.

There are no threads to become worn or catch

dirt and as only a slight movement of the ring

is required to clamp the measuring spindle

firmly, there is practically no wear upon the

parts.



Gear Cutters. Circular Pitch. These cut

ters are now listed on Pages 268 and 269.

They are not kept in stock but made to order.

We Respectfully Request ;

That we be promptly notified of any defects

apparent in the workmanship of any of our

Machines or Tools.

That all verbal orders and instructions be

confirmed in writing.

That all business communications be ad

dressed to the Company.

BROWN & SHARPE MFG. CO.

 



MACH1NES AND TOOLS ADDED.

Automatic Cutting-Off Machine. No. oo.

Heavy " B. & S." Combination Sets, Nos. 84, 87,

94 and 97-

Heavy "B. & S. " Combination Squares, Nos. 50

and 6 1 .

Heavy "B. & S. " Combination Protractors, Nos.

22 and 26.

Micrometer Calipers, Nos. 4-A, 5-A, 83.

Micrometer Caliper, Wooden Handle, for Rolling

Mills, No. 17.

Micrometer Caliper, Screw Thread, No. 690.

Morse Taper End Mills.

Morse Taper Spiral End Mills.

New Clamp Ring for Micrometer Calipers, Nos.

4-A, 5-A, 8, 10, 45, 46, 47, 48.

Plain Milling Machines, Nos. 00 Hand, t-K, 2-B,

and 13-B.

Screw Pitch Gauge, No. 766.

Screw Slotting Attachment for Nos. 00, o and 2,

Automatic Screw Machines.

Side Milling Cutters. List added to.

Spring Depth Gauge with Friction, No. 725.

Tempered Steel Shrink Rules. 6" added.

Thickness Gauge, No. 782.

Universal Depth Gauges, Nos. 711 and 712.

Universal Milling Machine, No. 2-A.

Wire Feed Screw Machine, Roller Feed, No. 4.

Worm Hobs. List added to.
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FORMED M1LL1NG CUTTERS

For Milling Sewing Machine and Gun Parts.

;

 

 

These Cutters can be made in a great vnriety of outlines

and can be sharpened by grinding witbout changing their

form. They are economical in the production of duplicate

and interehangeable parts.

1n ordering send sketch of, or sample piece to be l

with size of bole required in cutter.
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M1LL1NG CUTTERS.

 

Cutters of 3-4" face umt over, have teeth of a spiral form.

Cutters varying from the following list are made to order.

of any required size.

No.
Diameter of

Cutter.
Width of Face. Size of Hole.

Price of each

Cutter.

1 2 1-4" 1-2" 7-8" $1 75

2 2 1-4 1 7-8 2 50

3 2 1-4 1 3-4 7-8 3 30

4 2 1-4 3-16 7-8 1 30

5 2 1-2 3-16 1 30

6 2 1-2 1-4 1 40

7 2 12 5- 16 1 50

8 2 1-2 38 1 60

9 2 1-2 7-16 1 70

10 2 1-2 1-2 1 80

11 2 1-2 9-16 1 90

12 2 1-2 5-8 2 00

18 2 1-2 11-16 2 10

14 2 1-2 8-4 2 20

15 2 1-2 13-16 2 30

Hi 2 12 7-8 2 40

17 2 1-2 1 2 60

17A 2 1-2 1 1-8 2 75

18 2 1-2 1 14 2 90

19 2 1-2 1 1-2 3 10

20 2 1-2 1 34 3 40

21 2 1 2 2 3 70

21A 2 1-2 2 1-4 3 90

22 2 1-2 2 1-2 4 10

22A 2 1-2 2 3-4 4 25

23 2 1-2 8 4 50

24 2 1-2 3 12 5 00

ss 2 1-2 4 5 50

25A 2 3-4 3-16 1 30

25B 2 3-4 14 1 50

2M ' 2 3 4 5-16 1 60

26 2 3-4 3-8 1 80

27 2 34 716 1 85

28 2 3-4 1-2 1 90

List continued on next page.
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MILLING CUTTERS-Continued.
 

No.
Diameter of

Cutter.
Width of Face. Size of Hole.

Price of each

Cutter.

29 2 3-4" 9-16" 1" $2 00

30 2 3-4 5-8 1 2 10

MA 2 3-4 1 1 3 10

30> 2 3-4 1 18 1 3 25

30 E 2 3-4 1 1.4 1 3 40

3011 2 3-4 1 12 1 3 75

soM 2 3-4 1 34 1 4 00

» ii 2 34 2 1 4 20

30 B 2 3-4 2 1-2 1 4 60

30H 2 3-4 3 1 5 00

30U 2 3-4 3 1-2 1 5 50

31 2 3-4 4 1 14 6 00

31 A 2 3-4 5 1 1-4 7 40

32 2 3-4 6 1 1-4 10 00

33 2 3-4 11-16 1 2 30

34 2 3-4 3-4 1 2 50

35 2 3-4 7-8 1 2 85

36 3 316 1 1 35

37 3 14 1 1 60

38 3 5-16 1 1 85

39 3 38 1 1-4 2 10

40 3 716 1 14 2 25

41 3 1-2 1 1-4 2 40

42 3 9-16 1 14 2 55

43 3 5-8 1 1-4 2 70

44 3 11-16 1 1-4 2 85

45 3 3-4 1 1-4 3 00

46 3 7-8 1 1-4 3 30

47 3 1 1 1-4 3 60

48 3 1 1-4 1 1 4 4 00

49 3 1 1-2 . 1 14 4 30

50 3 1 3 4 1 1-4 4 50

51 3 2 1 1-4 -1 T0

60 3 2 1-2 1 1-4 .-. -20

61 3 3 1 14 5 40

62 3 3 1-2 1 1-4 5 90

63 3 4 1 14 1; lo

64 3 5 1 14 7 80

65 3 6 1 14 10 80

66 3 1 2 3-16 l 1 45

67 3 1 2 1-4 1 1 70

68 3 1 2 6-16 1
•.> 05

69 3 1 2 3-8 1 -2 -111
70 3 1 2 7 in 1 -2 ::>
71 3 1 2 12 1 14 3 15

72 3 1 2 9-16 1 14 3 30

73 3 1 2 5-8 1 14

74 1 3 1-2 11-l6 1 1 i

List continued on text page.
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MILLING CUTTERS—Continued.

Ho.
Diameter of

Cutter.
Width of Fice. Size of Hole.

Price of each

Cutler.

115 4 1-2" 1-2" 1 3-4" $4 10

116 4 1-2 1-2 2 4 10

117 4 1-2 9-16 1 3-4 4 40

118 4 1-2 9-16 2 4 40

ll:l 4 1-2 5-8 1 3-4 4 60

120 4 1-2 5-8 2 4 60

121 4 1-2 11-16 1 3-4 4 85

122 4 1-2 11-16 2 4 85

123 4 1-2 3-4 1 3-4 5 10

124 4 12 3-4 2 5 10

125 4 1-2 7-8 1 3-4 5 50

126 4 1-2 7-8 2 5 50

127 4 1-2 1 1 3 4 6 00

128 4 1-2 1 2 6 00

129 4 1-2 1 1-4 1 3-4 6 60

130 4 1-2 1 1-4 2 6 60

131 4 1-2 1 1-2 1 3-4 7 25

132 4 1-2 1 1-2 2 7 25

133 4 1-2 1 3-4 1 3-4 8 00

134 4 1-2 1 3-4 2 8 00

135 4 12 2 1 3-4 8 75

136 4 1-2 2 2 8 75

 

S1DE M1LL1NG

CUTTEKS.

With Inserted Teeth.

The teeth are of tool steel inserted in

the periphery of the cast iron body. The

bushings, screws and teeth are inter

changeable, thus allowing the teeth to be

easily adjusted or removed.

The following sizes are carried in stock.

No. Diameter. Width of Face. Hole. Price Each.

6 6, 2" 1 1-4" *nS2^
8 7 2 1 14 20 00

11 8 2 1 12 22 00

14 9 2 1 12 24 WP

17 10 2 1 1-2 26 0"

Other sizes made to order. Prices on applicatic
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M1LL1NG CUTTERS

AND

S1DE M1LL1NG CUTTERS

With Inserted Teeth.

 

Side Milling Cutter. Made t0 0rder. Milling Cutter.

We recommend that Milling Cutters and Side

Milling Cutters more than 8" in diameter, be

made with inserted teeth.

The teeth are of-tool steel, hardened and in

serted in the periphery of the east iron body.

They are held in place by taper bushings and

screws, and can thus be easily adjusted or re

moved.

Prices on application.
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M1LL1NG

CUTTERS

W1TH

Nicked Teeth.

Cutters of this form are especiallyadapted for the heavier

class of milling. The teeth being mcked, the chip is broken

up, thus enabling a heavier cut to be taken than would be

possible with the ordinary Milling Cutter.

No. Diameter. Width of Face. Hole. Price.

21l0 2 1-2" 2 1 2" 1" 81 :10

201 2 12 3 5 40

202 2 12 3 1-2 6 00

203 2 12 4 6 60

204 3 2 1-2 1 14 6 25

205 3 3 1 1-4 6 50

206 3 3 12 1 14 7 10

207 3 4 1 14 7 70

208 3 5 1 14 0 40

209 3 6 1 1-4 13 00

210 3 12 2 1-2 1 1.4 8 25

211 3 1-2 3 1 1-4 8 00

212 3 1-2 3 12 1 1-4 9 80

213 3 12 4 1 1-4 11 00

214 3 12 5 1 1-4 12 50

215 3 1-2 6 1 1-4 14 25

216 4 2 12 1 1-4 10 00

217 4 2 12 1 1-2 10 00

218 4 3 i 1-4 10 80

219 4 3 1 1 2 10 80

220 4 3 1 2 1 1-4 12 00

221 4 3 12 1 1-2 12 00

222 4 4 1 1-4 13 20

823 4 4 1 1-2 13 20

224 4 5 1 1-4 16 20

225 4 5 1 1-2 Hi 20

226 4 6 1 1-4 18 60

227 4 6 l 1 2 is 50

228 4 12 2 1-2 1 3-4 11 50

22J 4 12 2 1-2 11 50

2X0 4 12 3 1 3 4 12 75

231 4 12 3

I 3-4

12 75

232 4 1-2 3 1-2 14 25

283 4 1-2 3 12

I 3-4

14 25

234 4 12 4 15 75

285 4 1.2 4 15 75

236 4 12 5 1 3-4 18 75

237 4 1-2 5 18 75

238 4 1-2 6 1 34 22 25

239 4 1-2 6 22 25

i



 

S1DE M1LL1NG

CUTTERS.

These cutters are often

used in pairs lor sizing

nuts, bolt heads etc. and

are then called "Straddle

Mills." They have teeth

upon both sides and edges.

No. Plum. Width of Fnoe. Hole. Price Each.

lll 2" 3 Hi' 1 2" »2 00

11 2 1 4 1 2 2 05

12 2 3-8 1 2 2 10

13 2 3 16 5 8 2 00

14
0 14 5 8 2 05

15 2 3-8 5 8 2 10

i« 2 12 14 « 8 2 15

16A 2 1 2 5-16 7 8 2 20

17 2 1-2 3 8 7 8 2 20

17 A 2 1-2 716 7 8 2 25

18 2 1-2 1-2 7 8 2 25

l:i 2 3 4 1-4 7 8 2 30

19A 2 3 4 516 7 8 2 30

20 2 3 4 3-8 7 8 2 30

20 A 2 3-4 7-16 7 S 2 35

21 2 34 12 7 8 2 35

22 3 1-4 2 40

22 A 3 5-16 2 45

23 3 38 2 50

23A 3 7-16 2 65

21 3 1-2 2 80

211l 3 1-2 7-16 3 50

2l A 3 12 1-2 3 50

25 3 1-2 9-16 3 50

20 3 1-2 5-8 3 70

26A 4 12 4 00

27 4 5-8 4 70

28 4 5-8 7-8 4 70

28 A 4 5-8 1 14 4 70

29 4 3-4 5 00

29 A 4 7-8 5 50

30 5 3-4 6 00

31A "i 3-4 1 1-4 6 00

31 5 7-8 6 50

31 A 5 1 7 25

311! 6 3 4 7 60

32 6 15 HI 1 1-4 8 50

33 6 15-16 1 1-2 8 50

33 A 7 1 1 1-4 16 10

34 7 1 1-8 1 1-4 17 00

34 A 8 1 1 1-4 lil 60

35 8 1 3-8 1 14 23 00

36 8 1 3-8 1 1-2 23 00

30A 8 1 3-" 1 3-4 23 00

37 8 2 23 00

Cutters varying frc
•e made to order.
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1NTERLOCK1NG

S1DE M1LL1NG

CUTTERS.

These Cutters can be easily adjusted

for maintaining a standard width of

slot.

Unless otherwise ordered they are

furnished in pairs.

Nn. Diameter.
Width ot Face.

Total

Hole. Price.

1 2" 3-S" 1-2" $4 00

2 2 1-2 1 2 4 10

3 2 34 1 2 4 20

4 2 38 5 S 4 00

6 2 1-2 5 8 4 10

6 2 34 6 8 4 20

7 2 1-2 12 7 8 4 30

8 2 1-2 34 7 8 4 40

9 2 1-2 1 7 8 4 50

10 2 3-4* 1-2 7 8 4 60

11 2 3-4 3-4 7-8 4 60

12 2 3-4 1 7-8 4 70

13 3 1-2 4 S0

14 3 3-4 5 00

15 3 1 5 60

16 3 12 1 1-8 7 00

17 3 12 1 1-4 7 40

18 4 1 14 9 40

19 4 1 1-4 7-8 9 40

20 4 1 1-2 10 00

21 5 1 1-2 12 00

22 5 1 3 4 13 00

23 6 1 7-8 1 1-4 17 00

24 6 1 7-8 1 1 2 17 00

25 2 1-4 1 1 t 34 00 ^

26 8 2 3-4 1 1 4

«sr27 8 2 3-4 1 1-2

46 00
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END M1LLS.

 

Left Hand Mill.

1n ordering, state whether Right or

wanted.

Left Hand Mills are

No. Diameter. No. of Taper. Length of Cut. Whole Length. Price.

0 14" 4 13 10" 2 7-10" $1 00

1 1.4 5 13-10 8 1 15

2 5-16 4 7-8 2 1-2 1 00

8 5-16 5 7-8 3 1-10 1 1:,

•1 3-8 4 7-8 2 1-2 1 111

;> 3-8 6 7-8 3 1-10 1 20

6 7-16 4
l.rt-16

2 9-16 1 10

7 7-16 5 15-10 3 1-8 1 2.1

8 1-2 5, 1 3 3-16 1 80

'J 1-2 7 1 1-8 5 1-8 1 4.1

11i 9-16 5 1 1-16 3 1-4 l .1.i

11 9-16 i 1 1-4 5 1-4 1 50

12 5-8 5 1 1-4 3 7-16 1 45

13 5-8 7 1 1-2 5 1-2 1 70

14 11-16 7 1 1-2 5 1-2 1 75

15 11-16 9 1 1-2 6 3 4 1 90

i« 3-4 7 1 5-8 5 5-8 1 80

17 3-4 «3 1 5-8 6 7-8 1 95

18 1316 7 ' 1 5-8 5 5-8 1 90

V.1 13-ie >i 1 5-8 0 7-8 2 00

20 7-8 7 1 3-4 5.3-4 2 10

21 7-8 9 1 3-4 7 2 25

£2 15-16 7 1 34 5 3-4 2 10

28 lo-ie 9 1 3-4 7 2 25

21 1 7 1 7-8 5 7-8 2 15

26 1 9 1 7-8 7 1-8 2 30

-in 1 1-16 7 1 7-8 5 7-8 2 15

27 1 1-16 9 1 7-8 7 1-8 2 35

- 28 1 1-8 7 2 6 2 25

•i9
1 1-8 9 2 7 1-4 2 40

30 1 3-16 7 -2 6 2 25

3l 1 3-16 9 2 7 14 i 50

32 1 1-4 7 2 6 2 25

3.1 1 1-4 9 2 7 1-4 2 55

;!4 1 5-16 9 2 1-8 7 3-S 2 75

s;> 1 3-8 9 2 1-8 7 3-8 2 75

.1o 1 7-16 9 2 14 7 1-2 3 00

37 1 1-2 9 -2 1-4 7 1-2 3 00

Morse Taper furnished if required.

1 Taper flts A and J Collets; No.fi, C, D and K Collets;

. and E Collets; Xo. 9, F, G, H, 1, S and T Collets.

'fets see page 40. For Listof Tapers see page 51.
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BSD MILLS WITH CENTKE CUT.

 

Left Hand MillLeft Hand mui.

to 0« state ^O-gg« - «t .-«■.-

The8e End Mills ^g&^g&ffiSSSgfigg
ftHoA with the end of the rnH>, are sb jhe inside

t . ~ 1 1 l 1

are i
- T * L„..* l ffhni.. LenEth. Price.

 



»;;:.

END M1LLS.

Morse Taper.

BR0WN 4SHAPPE MFG. CO.

PaClf10CTCEl R.

SH
MORSE. L^-V'.a

 

1n ordering, state whether Right or Left Hand Mills are

wanted.

No. Diameter. No. of Taper. Length of Cut Whole Length. Price.

100 14" 1 13-16" 3 58" $1 li

101 516 1 7-8 3 11-16 1 15

102 38 1 7-8 3 11-16 1 20

103 7-16 1 1516 3 3-4 1 21

104 7-16 2 1 4 716 1 40

105 1-2 I 1 3 13-16 1 30

106 1-2 2 1 18 4 9-16 1 45

lo 9-16 1 1 1 16 3 7-8 1 35

ws 9-16
0 1 1-4 4 11-16 1 50

109 5-8 2 1 1-2 4 15-16 1 55

110 1116 2 1 12 4 15-16 1 75

111 34 2 1 5-8 5 1 16 1 80

112 3.4 3 1 5-8 5 1316 1 95

113 1316 -> 1 5-8 5 116 1 90

114 1316 3 1 5-8 5 13-16 2 00

115 7-8 2 1 3-4 5 3-16 2 10

116 7-8 3 1 3-4 5 15-16 2 25

117 1516 2 1 3-4 5 3-16 2 10

11S 15 16 3 1 3-4 5 15-16 2 25

119 1 2 1 7-8 5 1516 2 10

120 1 3 1 7-8 5 5-16 2 35

121 1 1 16 2 1 7-S ti 5 16 2 15

122 1 1 16 3 1 7 8 6 1 16 2 30

123 1 18 3 2 5 5-16 2 85

124 1 3 16 3 2 6 1-16 2 40

125 1 14 3 2 6 3-16 2 45

126 1 1-4 4
o 0 3-16 2 55

127 1 5-16 3 2 1-8 6 3 16 2 65

128 1 5 16 4 2 1-8 7 1-4 2 75

129 1 3-8 3 2 1-8 6 5-16 2 65

130 138 4 2 1-8 7 3-8 2 75

131 1 7 16 3 2 1-4 6 716 2 75

132 1 7-16 4 2 1-4 7 12 3 00

133 112 ,3 2 1-4 6 7-16 2 75

134 1 1-2 4 2 1-4 7 1-2 3 00

135 1 5-8 4 2 3-8 7 5-8 3 25

136 1 3-4 4 2 3-8 7 5-8 3 51

137 1 7-8 4 2 1-2 7 3-4 3 75

138 2 4 2 1 2 7 3-4 400
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SHELL END M1LLS.

 

Left Hand Mill.

Length

of Cut.

0. ol Arbor on

No. Diameter. which Cutter

can be used.

Hole. 1«rice.

1 1 9-16" 1 3 4" 3-4" $ 2 15

2 1 5-8 1 3 4 3-4 > Ml

3 1 11-16 1 3 4 34 j llll

i 1 3 4 1 3 4 3-4 i 2->

5 1 13-16 1 3 4 ;>> 3-4 i 40

6 1 7-8 1 34 . 3-4 i on

7 1 15-16 1 3 4 91 3-4 ) 80

8 2 1 3 4 3-4 i tin

9 2 1-16 1 3 4 3-4 1 25

10 2 1-8 1 3 4 3-4 t 50

11 2 316 1 3-4 3-4 1 T.-i

12 2 14 2 1-4 1 -> llll

13 2 5-16 2 14 1 i 25

14 2 3-8 2 14 1 -> ;.n

15 2 7 16 2 1-4 1 -. 7:.

16 2 1-2 2 1-4 1 ; mi

17 2 9-16 2 1-4 91 1 i 25

18 2 5-8 2 1-4 . 1 i all

1;> 2 11 16 2 1-4 95 1 3 75

21 2 34 2 1-4 1 7 00

21 2 13-16 2 1-4 1 . 26

22 2 7-8 2 1-4 1
• 50

23 2 15-16 2 1-4 1 " 75

24 3 2 1 4 1 •; no

1n ordering, state whether Right or Left Hand Mills are

wanted.

For List of Arbors for use with the above End Mills s'je

page 53.
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SP1RAL SHELL END M1LLS.

 

Left Hand Mill.

. i. 1"
o. of Arbor uu l

No. Diameter.

Length

of Cut.

which Cutter

c1uu be used.

Hole. Price.

1 1 9-16* 1 3-4" 34" it Ho

2 1 5-8 1 3-4

I
34 2 89

8 1 11-16 1 3-4 34 3 00

4 1 3 4 1 34 34 3 20

1t 1 13-16 1 34 90 3-4 9 40

6 1 7-8 1 34 . 34 3 60

1 1516 1 3 4 94 3-4 3 80

s 2 1 34 3-4 4 00

g 2 1-16 1 34 34 4 26

10 2 1-8 1 34 34 4 50

11 2 3 16 1 34 34 4 75

12 2 1-4 2 14 1 5 00

13 2 5-16 2 14 1 5 25

14 2 3-8 2 14 1 5 50

15 2 7-16 2 14 1 5 75

10 2 1-2 2 14 1 6 00

17 2 9-16 2 14 91 1 6 25

18 2 5-8 2 14 . 1 6 50

111 2 11-16 2 14 95 1 6 75

20 2 3-4 2 14 1 7 00

21 2 13-16 2 14 1 7 25

22 2 7-8 2 14 1 7 50

2.1 2 15-16 2 14 1 7 75

24 3 2 14 . 1 8 00

1n ordering, state whether Right or Lett Hand Mills are

wanted.

For List of Arbors for use with the above End Mills see

page 53.
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STANDARD T SLOT CUTTERS.

 

1n ordering, state whether Fight or Left Hand Cutters are

vanted.

-1o. ot
Width of Diam. of Width of

Depth

Extreme No.

Slot Neck of Slot

C.

Limit of

A. Cutter. s. D. Taper

4 14" 732" 1.2" 5-32" 516" 4 $1 50

7 14 7-32 12 5-32 5-16 6 1 60

10 5-16 9-32 5-8 5-32 3-8 5 1 80

18 5 16 9-32 5-8 5-32 3-8 7 2 10

16 38 11-32 11-16 7-32 7-16 5 2 00

19 3-8 11-32 11-18 7-32 7-16 7 2 20

22 7-16 38 13-16 7-32 7 16 7 2 35

25 7-16 3-8 13 16 7-32 7 16 9 2 50

28 12 7-16 15-16 9-32 9-16 7 2 60

31 1-2 7-16 15-16 9-32 9-16 9 2 80

34 5-8 17-32 1 3-16 13-32 11-16 9 3 10

37 3-4 21-32 1 5-16 17-32 1 9 3 45

40 7-8 25-32 1 5-8 11-16 1 1-16 9 3 75

43 1 29-32 1 7-8 13-16 1 3-16 9 4 00

These Cutters are made 1-32" larger in diameter and in

thickness than the figures given, to allow for sharpening. •

Other sizes made to order.

For Collets, see page 46. For List of Tapers, see page fil .
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METAL SL1TT1NG SAWS.

^r-X-r\1
 

These are thin Milling

Cutters. They are

ground on the sides and

left a little thicker at the

outer edge than near the

centre, to give a proper

clearance in cutting deep

slots.

1n ordering special saws

please state for what pur.

pose they are required.

No. Diame'tr. Thickness. Hole. l riue.

10 2 1-2" l ;!2" 7-8" $1 00

11 2 1-2 364 7-8 1 00

90
12 2 12 1-10 7-8

90
13 2 12 332 7-8

9014 2 1-2 1-8 7-8

1 10
15 2 1-2 5-32 7-8

1 25
16 3 132

1 10
17 3 304

1 00
18 3 1-16

1 00
19 3 332

1 00
20 3 1-8

1 15
21 3 5-32

2 2522 4 1-32

1 4523 4 3-64

1 2524 4 1-16

1 20
25 4 332

1 20
20 4 1-8

1 40
27 4 5 32

1 60
28 4 3-16

1 8020 5 1-16

1 6030 5 3-32

1 5031 5 1-8

1 1-4 1 5032 5 1-8

1 12 1 5033 5 1-8

1 9034 6 5-32

35 5 3-16 2 30

30 0 1-16 4 00

37 6 3-32 3 00

33 0 1-8 2 70

-89 6 3-16 1 1-2 3 50

40 6 3-16 3 so

41 7 1-16

^^""""""H

7 50

, 42 7 3 32

u 7 1-8 1

*
s 1-8 1

11
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FORMED SAWS

TOR SL1TT1NG COPPER.

Patented July 30, 1895.

 

These saws are designed especially for the

slitting or sawing of metals that are of a soft or

tenacious character, and are superior to the

ordinary saw usually employed for this purpose.

The teeth are backed off and formed the

same as in all formed milling cutters, and are

sharpened by grinding the face, thus retaining

the outline of the saw. Each alternate tooth

is V shaped and, as the others are flat, the chip

is split and forced out sidewise, having less

tendency to clog than where the ordinary saw

is employed.

The sides of these saws are ground concave

for clearance.

These saws are made to order of anv desired

size.

^^Bb application.
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SCREW

SLOTT1NG

CUTTERS.

These Cutters have a

fine pitch of teeth eepe-

cially adapted for the

slotting of screw heads

and similar work.

These Cutters are not

ground on the sides.

1llam. of

Screw Head

Thickness of

Cutter by
Thickness of

Cutter 1n

Decimals.

Diameter
Size of Price

to be

Slotted.

Am.Standrd

Wire Gauge.
Cutter.

Hole. Each.

No. 5 .182 2 3-4" r $0 70

6 .162 2 3-4 l 60

7 .144 2 3-4 l 50

7-8" 8 .128 2 84 3-4 & 1 45

34 9 .114 2 3-4 34 & 1 40

5-8 10 .102 2 3-4 3-4 & 1 35

11 .091 2 3-4 3-4 & 1 30

12 12 .081 2 3-4 3-4 & 1 25

18 .072 2 3 4 3-4 & 1 20

3-8 - 14 .064 2 3 4 1-2,5-8,84 4,1 20

11-32 15 .057 2 34 1-2,5 8,3-4 &1 15

5-16 16 .051 2 3-4 1-2,5-8,3-441 15

9-32 17 .045 2 3-4 1-2, 5-8,34ft1 15

14 18 .040 2 3 4 1-2,5-8,3 4&1 15

7-32 19 .035 2 3 4 1-2,5-8,3-4 &1 15

3-16 20 .032 2 3 4 1-2, 5-8, 3-4 & 1 15

1-8 21 .028 2 3 4 1-2,5-8,3 4&1 15

22 .025 2 3-4 1-2,5-8,3 4&1 15

23 .023 2 3 4 1-2, 5-8, 34 &1 15

24 .020 2 3 4 1-2,5 8, 3-4 &1 15

25 .018 2 3 4 l-2,5-8,3-4&l 15

26 .016 2 3-4 1-2, 5-8, 3-4 &1 15

27 .014 2 3-4 1-2, 5-8, 3-4 &1 15

28 .012 2 3-4 1-2, 5-8, 3-4 &1 15

30 .010 2 3 4 1-2, 5-8,3-4 &1 15

32 .008 2 3-4 1-2, 58, 34 &1 15

34 .000 2 3 4 1 2, 5-8, 34 & 1 15

v 1.8
3-16 20 .032 2 1-4 1-2, 5-8 & 3 4 15

-21 .028 2 1-4 1-2, 5-8 & 3 4 15

22 .025 2 14 1-2, 5-8 & 3-4 15
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SCREW SLOTTING CUTTERS-Continued.

Dlam. of

Screw Head

Thiekneaaof

Cutter by
Thickness or

Cutter in

Diameter

of Size of Hole.
Price

to be Am.Staudrd

Wire Gauge.
Decimals. Cutter.

Eacb.

Slotted.

No. 23 .023 2 1-4" 1-2, 5-8 & 34" $0 15

24 .020 2 14 1-2, 5-8 & 3-4 15

25 .018 2 14 12, 5-8 & 3-4 15

26 .016 2 14 1-2, 5-8 & 34 15

27 .014 2 14 12, 5-8 & 3-4 15

28 .012 2 1-4 1-2, 5-8 & 3-4 15

30 .010 2 1-4 1-2, 5-8 & 3 4 15

32 .008 2 14 1-2,5-8 &34 15

34 .006 2 1-4 1-2, 5-8 & 3-4 15

8-8 . 14 .064 1 3-4 5-8 15

11-32 15 .057 1 34 5-8 15

5-16 16 .051 1 34 5-8 15

9-32 17 .045 1 34 5-8 15

1-4 18 .040 1 34 5-8 15

7-32 19 .035 1 34 58 15

3-16 20 .032 1 3-4 5-8 15

1-8 21 .028 1 3-4 5-8 15

22 .025 1 34 5-8 15

23 .023 1 3-4 5-8 15

24 .020 1 34 3-8, 1-2 & 5-8 12

25 .018 1 34 3-8, 1-2 & 5-8 12

26 .016 1 3-4 3-8, 1-2 & 5-8 12

27 .014 1 34 3-8, 12 & 5-8 12

28 .012 1 34 3-8, 1-2 & 5-8 12

30 .010 1 3-4 3-8, 12 & 5-8 12

32 .008 1 34 3 8, 1-2 & 5-8 12

34 .006 1 34 3-8, 1-2 & 5 8 12

Cutters varying from the list are made to order.

JEWELERS" SAWS.

Many of the Screw Slotting Cutters listed above are suita

ble for Jewelers' use in sawing chain links, etc.

SCREW SLOTT1NG CUTTER

ARBORS.
 

These Arbors are for use with Screw 8lotting Cutters, and

are adapted to use on Centres. The following sizes are car

ried in stock ; 3-8" " "' """ 84", 7-8", 1".

Price, each, s».



244

FACE M1LL1NG 'CUTTERS

With Inserted Teeth.a

 

Left Hand Cutter.

The cut dbows a form of cutter especially adapted for all

classes of face milling.

The body is of cast iron, provided with a taper hele and

key way and is held firmly in place, on the arbor, by a

screw.

The teeth are of tool steel, hardened. They are held in

place by taper bushings and screws and can thus be easily

adjusted or removed. The bushings, screws and teeth are

interehangeable.

No. ol

8ize.
Face Face No. of No. of Arbor on whuch

Price.
Mill. A. B. TaperHole. Cutter can be used.

1 :> 1 2" 2" 1" 10 79 or 80 $12 00

2 5 1-2 2 1 12 81, 82, 84, 85 or 86 12 00

3 1I 1-2 2 1 10 79 or 80 14 00

1 6 12 2 1 12 81,82, 84,8.> or 86 14 00

i; 7 1-2 2 1 12 81,82, 84,85 or 86 16 00

7 8 1-2 2 3-8 1 12 81, 82, 84, 85 or 86 18 00

s 91-2 2 3-8 1 12 81, 82,84,85 or 86 20 00

1n ordering, state whether Right or Left Hand Cutters are

wanted.

Other sizes made to order.

-J^ist of Arbors lor use with the above Cutters sbown on
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FACE M1LL1NG CUTTERS

With Inserted Teeth and Threaded Holes.

Thcse Cutters are the same in design as sbown on opposite

page, except that they are provided with Threaded Holes

and are used directly upon the Spindle of the Machine.

No.

Size. Machines where used.

Width Width

of of of

Faces

Hole. Price.

Mill.

fNos.1,1 1-2&2Unv;l

J Nos.l&2Pl;Vt.Sp. 1

1 Mil. Atch. for No. 4 f

l.Univ. & No. 4 Plain. J

Face A

10 7 1-2" 2" 1"
2 1-2"

4, L
$18 00

17 7 1-2

(No. 3 Univ; No. 3I

J Pin ; Vert. Sp. Mil. [

( Atch. for No. 5 Pin. )

" " 2 3-4"

4, L
18 00

*1S 7 1-2

(No. 4Univ;Nos.4&I

J 24 Plain; No. 6 Vert.)

( Spin. Mill. Mch. )

" - 3 1-4"

3 1-2 L
1S 00

* 19 71-2 Nos. 5 & 24, Dsg. 1900, P1.
" "

4", 3 L 18 00

20 81-2

(No. 8 Univ; No. 31

J Pin ; Vert. Sp. Mil. }

( Atch. for No. 5 Pin. )

23-8 " 2 3-4"

4, L
20 00

"21 8 1-2

(No. 4 Univ;Nos.4&I

j 24 Plain; No. 5 Vert. }

( Spin. Mill. Mch. )

'• " 3 1-4"

3 1-2 L
20 00

22 8 12 Nos.5 424, Dsg. 1900, Pl.
" "

4", 3l 20 00

23 9 1-2

( No. 3 Univ ; No. 3 I

J Pin; Vert. Sp. Mil.

( Atch. for No. 5 Pin. )

*'
** 2 3-4

4, L
22 00

*24 9 1-2

(No. 4 Univ; Nos.4& 1

j 24 Plain ; No. 5 Vert. [

( Spin. Mill. Mch. )

"
" 3 14'

i 1-2 L
22 00

*25 91-2 Nos. 5 & 24, Dsg. 1900, PL
"

" 4"'3L 22 00 

*in ordering give construction number of machine.
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ANGULAR CUTTER8.

Wo keep in slock Angular Cutters

of 45°, 50°, 60°, 70° and 80° angle, both

right and left hand, suitable for cut

ting the teeth of cutters and mills.

Right Hand Cutter.

No. Diameter . Thllckoesrt. Hole. Price.

1

2

3

2 1-2"

2 3-4

3

1 2" 7-8"

1

1 14

$2 70

3 00

3 25

1-2

1-2

ANGULAR CUTTERS

W1TH THREADED HOLES.

These Cutters have an angle of 60° and are made both

Right and Left Hand.

No. Diameter. Thickness. Hole. Thread. Price.

1 1 1-4"

1 5-8

7-16" 3-8"

1-2

20, h

10, li

$2 25

2 502 ll-H!

 

Night u ,,i i Cntt

ANGULAR

CUTTER8 '1l

-AND 0

CUTTER8

Foe

SP1RAL

M1LL8.

 

These cutters can be sharpened by grinding witbout chang

ing their form, and arc made to order.



247

 

ANGULAR CUTTERS.

With Side Ground Concave.

These Cutters have the side ground concave,

and we carry in stock Cutters of 45°, 50°, 60°,

70° and 80° angle, both Right and Left hand.

1n ordering, state whether Right or Loft

hand is wanted.

2 1-2"

2 34

3

1--2"

1--2

1-2

7-8"

1

1 1.4

- $2 25

2 50

2 75

DOUBLE ANGLE

CUTTERS.

We carry in stock Cutters of 45°, 60° or 00°

included angle.

No. Diameter. Thickness. Hole. Price. WjS

1 2 1-2"

2 34

3

1-2" 7-8"

1

1 1-4

$2 70 'SS

3 00 V

3 25 >

2

3

1-2

1-2

 

 

LARGE FORMED

M1LL1NG CUTTERS.

Milling Cutters of irregular form

are used in gangs limited in size

only by the capacity and power

of the Milling Machine.

Single Cutters, 7" diameter or 6"

long, are not uncommonly made

in one piece.
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CUTTERS

FOR SP1RAL M1LL8.

We keep in stock a form of

cutter especially adapted to

the cutting of spiral mills,

cither 40°, 48° or 53° angle

on one side and 12° on the

other, and are right hand

cutters. The cut illustrates

a cutter at work, in the posi

tion required in cutting the

teeth of a spiral cutter.

No. Diameter. Thickness. Sire of n, .lc. Price.

1 3 i.ir 1.2"

1 2

1.2

7-8" 82 Til

->
2 3-4

3

1 3 no

3 233 1 1-4

V shaped Cutters of any angle made to order.

CUTTERS FOR GROOV1NG TAPS

AND REAMERS.
  

FORM OF TAP. FORM OF REAMER.
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CUTTERS FOR

GROOV1NG TAPS AND

REAMERS.

No. of
NuilllHTof

1n'um. of

Cutter.

Hole in

Cutter.

Price

of Eaon

Cutter.
Cutter.

Diameter ofTap. Tceth

1 0 to 143" 4 1 3 4" 7-8" $2 00

.2 5 3-2," 1.4 4 1 3-4 7 8 2 10

a 9-32 " 3-8 4 1 7 8 7-8 2 20

4 7-16 " 5-8 4 2 7-8 2 40

5 11-16 " 7-8 4 2 18 7-8 2 40

6 15-16 "114 4 2 1-4 7-8 2 70

7 1 5 1S " 1 5 8 4 2 3-8 7-8 2 70

8 1 11-16 " 2 4 2 5-8 7-8 3 00

No. 1 Cutter is suitable for grooving taps 1-8" or less

diameter; No. 2 for taps larger than 1-8" and up to 1-4"

diameter, Ac. See cut on preceding page.

These Cutters are also adapted for fluting Reamers, for

which purpose it is necessary only to cut one or more

grooves of a less depth in order to llute unevenly. See cut

on preceding page.

Vo. of
itiameter of Reamer.

Number of

Teeth in

Reamer.

Dfsm. of Hole in

Cutter.

Price

of Eacb

Cutler.
Cutter. Cutter.

1 1-8" to 1-4" 6 1 3.4" 7-8" »2 00

2 9-32 " 3-8 6 1 3-4 7-8 2 10

3 13-32 " 1-2 6 1 7-8 7-8 2 20

*l
17-32 " 3-4 6 2 7-8 2 40

25-32 " 1 1-8 8 2 7-8 2 40

«l
1 5 32 " 1 38 8 2 1-8 7-8 2 40

1 1332 " 13 4 10 2 1-8 7-8 2 40

6 1 25-32 " 2 10 2 14 7-3 2 ~,C

These Cutters can be sharpened by grinding witbout

changing their form.

1n ordering, give number of Cutter, or diameter and

number of teeth of Tap or Reamer as by above lists.
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CUTTERS

FOR

GROOV1NG TAPS.

Number o1

Cutter.

Diameter o r Tap.
Diameter of

Cutter.

Hole ii>

Cutter.

Price o f

Each Cutter.

1 0 to 1-8" 1 3-4" 7-8" ♦2 00

2 5-32 " 14 13-4 7-8 2 10

8 9 32 " 3-8 1 7-8 78 2 20

4 7-16 " 5-8 2 7-8 2 40

5 1116 " 7-8 2 1-8 7-8 2 40

8 15-16 " 11-4 2 1-4 7-8 2 70

7 1 5-16 " 15-8 2 3-8 7-8 2 70

8 1 11-16 " 2 2 5-8 7-8 3 00

We have added to our stock a style of Cutter adapted to

grooving taps only. These cutters do not make as deep a

groove in proportion to the width as the Tap and Reamer

Cutters. They are not suitable for fluting reamers. See

cut below. These cutters can be sharpened by grinding

witbout changing their form. 1n ordering, give number cf

Cutter or diameter of Tap, as by above list.

 

FORM OF TAP
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CUTTERS

FOR FLUT1NG REAMERS.
 

The out sbows a form of Cutter that makes a tooth that

allows the chips to be removed more readily and has

greater strength than the form made hy the Cutters for

Grooving Taps and Reamers.

in ordering, give number of Cutter or diameter of Reamer

as by the following list.

No. of

Cutter.
Diameter of Reamer,

Number of

Teeth.

Hole in

Cutter.
Price.

1 1-8" to 3.16" 6 7-8" $2 00

->
1-4 " 5-H! 6 7-8 2 10

3 3-8 " 7-16 6 7-8 2 23

4 1-2 " 11-16 6 to 8 7-8 2 40

5 3-4 " 1 8 7-8 2 40

6 1 1-16 " 1 1-2 10 7-8 2 70

7 1 9-16 " 2 1-8 12 7-8 2 70

8 2 1-4 " 3 14 7-8 3 00

CUTTERS W1TH SPEC1AL HOLES.

These Cutters are among tbose furnished with the sets of

tools sent with milling machines and are not otherwise listed.

Name of Cutter. Diameter.
Wullll; ,,t

Faee.
Hole. Price.

Face Mill with Hub 4" 1" No. 10 Taper M0 C0

Face Mill . . . 4 1 1",1->, L. 7 00

Face Mill . . . 0 1 1-4 1, 10, L. 9 00

Milling Cutter . . 1 1-4 3-16 3-8,2->, L. 1 50

Milling Cutter. . 1 11-16 3-16 1-2, 16, L. 1 75

Profldnft Cutter . 2 1-2 2 1-2 No. 10 Taper 5 75

AngularCutter, 60°,

with Hub, L. 11. 3 3-4 1 1-4 No. 10 Taper 10 on

For List of Arbors, see page' 51.
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CUTTERS FOR

MAK1NG

TW1ST DR1LLS.

Number Diameter Mm. of |

Cimle made l

by Cutter.

Diameter I Hole

in

Cutter.

Price* f

Cutler.

of
of

«t Each

Cutter.
Drill.

Cutter.

1 1-16" .06 1 3-4" 7-8" $1 50•-'
1-8 .08 1 3-4 7-8 1 70

3 3-16 .11 1 3-4 7-8 1 90
1 1-4 .15 1 34 7-8 2 10

5 5-16 .19 2 7-8 2 30
6 3-8 .23 2 7-8 2 40
7 7-16 .27 2 7-8 2 60
8 1 2 .31 2 7-8 2 «1
U 9-16 .35 2 1-8 7-8 3 00

10 5-8 .89 2 1-8 7-8 3 20
11 11 16 *; 2 1-8 7-8 .1 -10

12 3-4 .50 2 14 7-8 3 60
13

14

J3-16 .66 2 1-4 7-8 3 80

l5

7-8

15-16

.62

.70

2 1-2

2 1-2

7-8

7-8

4 00

4 20

I- i
1 .77 2 3-4 7-8 4 50

1> I 1 1-8 .85 2 3-4 7-8 5 00

These Cutters can be snarpened by grinding witbout

changing their form.

1n ordering, give number of Cutter or diameter of Drill

as by above list.
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CUTTERS FOR MAK1NG

STRA1GHT L1PPED TW1ST DR1LLS.

 

No. Dtameur of Diaacit.T of Hr•4* la pri«* « r

Caller. drill. C« .-. Cvr. C«tt*r

1 1-16" 1 1 4' 7--" «1 Vl

2 1-J1 1 %A 7J* 1 75

3 -*• 3 16 l 3-4 7 - l V;

4 1 s 1 1 i 7 . 2 14

:, 5-91 . 7> j n

6 ; - . 7 - i *

7 7-l« 7 * i • ,

> 1-2 . j -.

9 S-16 . M 7 * ^ -

1" 5-« . 1-# 7 * -, >.

11 11-16 . 4 7 * t *-.

12 3-4 J . * 7 * ; .

13 13-16 2
r £

7 /* -1 ,m

M 7-£ . .. 7 * i '

1:. 15-91 j ; j 7 * i a

i« 1 . * 7 * I *

i: 1 1-* . 4
* * 7 *

18 1 1-4 t
* * t ;

l9 1 12 ! 2 m * y.

J" 1 3-4 I *, ,
- .

21
r* ; \ « "" * s

These Cuttera ea

changing their form

1n ordering, isive

as by above list.

..e *U!y>v>; ./ *— i.". •./ , - ..*

1\i'.
va+- tr «.a -w*•+- -
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CUTTERS FOR MAK1NG

POUR-L1PPED TW1ST DR1LLS.

 

The cut shows a form of cutter, -which we

carry in stock, especially adapted to cutting

Pour-Lipped Twist Drills that are used in screw

and chucking machines for roughing out holes

previous to reaming. These drills are made,

when possible, as shell drills to be used on an

arbor, and should have a spiral or "twist" of

fifteen degrees.

In ordering give number of cutter or size of

drill as by the following list.

These cutters can be sharpened by grinding

without changing their form.

No.

Cutte.'.

Diameter of

Drill.

Diameter of

Cutter.

sole I Price of

la Cutter. Cutter,

1 to 1 1-2"

1 1-2 to 3

2 3-4" 1" $6 00

2 3 1 7 00

4
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CONVEX AND CONCAVE CUTTERS

For Milling Half Circles.

  

Convex. Concave.

These Cutters can be sharpened by grinding witbout

changing their outline.

.

Diameter of

Cirole.

Diameter of

Cutler.

Size of

Hole.

Convex Concave

Cutter.

Price.

No. Cutter.

Price.

10 1-8" 2" 7-8" $2 no $2 40

11 316 2 7-8 2 25 2 70

12 14 2 7-8 2 50 3 00

13 5-16 2 1-4 7-8 2 80 3 35

14 3-8 2 14 7-8 3 10 3 70

15 7.16 2 1-4 7-8 3 35 4 00

16 1-2 2 14 7-8 3 60 4 30

17 5-8 2 3-4 1 4 00 4 80

18 3-4 3 1 4 40 5 25

19 7-8 3 1-4 1 4 80 5 75

20 1 3 1-4 1 5 25 6 30

21 1 1-8 3 12 1 5 75 6 90

22 1 1-4 3 12 1 6 25 7 50

23 1 3-8 3 3-4 1 7 00 8 40

24 1 12 3 3-4 1 7 75 9 30

V
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CONVEX CUTTERS

AND 1NTERLOCK1NG CONCAVE

CUTTERS.

  

Diameter of

Cirole.

Diameter 0

Cutter.

Size of

Hole.

Convex

Cutter

Price.

1nterlocking

No. Concave Cutte

Price.

30 38" 2 1-4" 7-8" $3 10 $5 25

31 1-2 2 1-4 7-8 3 60 6 10

32 5-8 2 3-4 4 00 0 80

33 3-4 3 4 40 7 50

34 7-8 3 14 4 80 8 15

35 1 3 1-4 5 25 8 90

36 1 1-8 3 1-2 5 75 9 75

37 1 1-4 3 1-2 6 25 10 60

38 1 3-8 3 34 7 00 11 90

39 1 1.2 3 3-4 7 75 13 15



257

CORNER-ROUND1NG CUTTERS.

 

Left Hand. Double. Right Hand.

These Cutters have side as well as radial clearance and

can be ground witheut changing their outline.

1n ordering single Cutters, state whether Right or Left

hand is wanted.

Nd.

Radins of

Diameter. Hole. Single Cutter.

Price

Double Cutter.

Price

Cirole.

10 1-16" 2" 7-8" $2 00 $2 40

11 3-32 2 7-8 2 25 2 70

12 1-8 2 7-8 2 50 3 00

13 632 2 14 7-8 2 70 336

14 3-16 2 1-4 7-8 2 90 3 70

16 7-32 2 1-4 7-8 3 10 4 00

16 14 2 1-4 7-8 3 30 4 30

17 616 2 3-4 1 3 50 4 80

18 3-8 3 1 3 70 5 25

19 7 16 3 14 1 3 90 6 75

20 12 3 14 1 4 20 6 30

21 y-16 3 1 2 1 4 50 6 90

2! 5-8 3 1-2 1 5 00 7 50

23 11-16 * 3-4 1 6 75 8 40

21 y 'O 1 6 50 9 30
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SPROCKET WHEEL CUTTERS

For Block Centre Chains.

We carry in stock a

form of Sprocket Wheel

Cutter for the ordinary

1" pitch chain.

The Cutters for the

smaller sized wheels are

for cutting a curved

form of tooth, to prevent

the chain from mounting

the sprocket, while the

cutters for the larg;r

sized wheels make a

straight sided tooth.

Cutters of special

forms, or to cut two

teeth at one time, are

made to order.

 

Diameter of Price 6logle

Sprocket Cutter. Cutter.

6 2 3-4" 1" $6 00

7 2 3-4 1 6 00

8 2 3-4 1 6 00

9 2 3-4 1 6 00

l0amd11 2 34 1 6 00

12andl3 2 3 4 1 6 00

14 to 16 2 34 1 6 00

17 to 20 2 3 4 1 6 00

21 and over. 23 4 1 6 0C

Double Cutters, Price, $13 03 Per Pair.

CUTTERS FOR SAW1NG B1CYCLE

CHA1N L1NKS.

These Cutters are especiallv adapted to run in gangs, for

sawing bicycle chain links. Like metal slitting saws thev

are ground on the sides for clearance. They are .092" thick

and made in two sizes, as follows 1 3'' diameter, 1" hele; ;

3 1-4" diameter, 1 1-4" hele.

Price, $1 oo each.
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FORMULA

For Calculating Diameters of Sprocket Wheels

for Block Centre Chains.

K = No. of Teeth.

b = Diameter of Round

Part of Chain Block.

B = Centre to Centre of

heles in Chain Block.

A = Centre to Centre of

heles in side links.

18Q3

Tan. /3 i

Sin. Of

J!~

A

Pitch Diam. =

+ Cos. a

A

Sin. /J

Outside Diam. = Pitch Diam. + b

Bottom Diam.= Pitch Diam.— h

Tn calculating the diameter of Sprocket Wheels the Bottom

Diameter is the ttost important.
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SPROCKET WHEEL CUTTERS

For Roller Chains and Block Centre Chains.

We furnish nt sbort notice Sprocket Wheel Cutters

for Roller Chains and Block Centre Chains.

Cutters for Roller Chains.

Ciroular

Pitch.
Diameter of Rolls.

Diameter of

Cutter.

Hole in

Cutter.
Price.

3-4" .47" 8" 1"

1

1

*6 50

700

700

15-16

1

.6625" 3 3.8

3 3-8

3 34

4

.5625" or .625"

1 14

1 1-2

.625" or .750" 1 1-4

1 1-4

7 50

1n ordering, specify the number of teeth in the sprocket,

and the diameter of the roller.

.75" or .875" 8 00

Cutters for Block Centre Chains.

Ciroular

Pitch.

Thickness of

slock.

Diameter of

Cutter.

Centre to
Hole 1n

Cutter.
Centre Prlee.

of slock.

1 5-16"

1 1-2

.4375"

17-32

3 1-2"

3 3-4

.5313"

.5625

1 1-4"

1 1-4

*7 50

8 00

Seven Cutters are made for each pitch, for Nos. of teeth as

follows 1 8, 9, 10 and 11, 12 and 13, 14 to 16, 17 to 20, 21 and over.

For List of Sprocket Wheels for the ordinary 1" Pitch

Chain, see page 258.

FORMULA

For Calculating Diameters of Sprocket Wheels

for Roller Chains.

N = Number of Teeth

in Sprocket.

P = Pitch of Chain.

D =

a -

.. Diameter of Roller.

180°

= N

Pitch Diameter = •

Sin. a

Outside Diameter=Pitch+D.

Bottom Diameter=Pitch—D.
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PATENT CUTTERS

FOR THE

TEETH OF GEAR WHEELS,

WH1CH CAN BE

Sharpened by Grinding Without Changing

Their Form,

The Patent Cutters for

the teeth of Gear Wheels,

from their peculiar con

struction, can be sharp

ened when dull by grind

ing the faces of the teeth.

This operation can be re

peated witbout altering

the form of the tooth which

the Cutter makes, thereby

rendering them many

times more valuable than

Cutters of ordinary form.

Cutters marked * are

not kept in stock, but are

made to order at sbort

notice.

Orders sbould be given

by annexed tables, stating

the No. of Cutter and the Diametral Pitch required. By

Diametra1 Pitch is meant the number of teeth to the inch in

diameter on pitch cirele of any wheel. 1n ordering Cutters

for worm wheels, give the number of teeth in wheel, the

diameter of worm and number of threads to the inch.

Centre Line on Gear Cutters. We would call attention to

the centre line on our Gear Cutters, which may be con

venient in setting cutters « >he work spindle.

 



262

DIRECTIONS FOR USING THE CUTTERS.

Thl' Cutters sbould he kept perfectly sharp by grinding

tho lace hi tin1 teeth mi the side of a solid emery or vuleanite

wheel, which has lis edge beveled on one side so as to reach

to the bottom of the teeth. This wheel sheuld be put on an

arbor with a hhnuhder and nut, so that the flat side will run

true and atn velocity of from 2000 to 31XX> revolutions per

minute. 11 hsed in a common hand lathe the top of the rest

sheuld be made square or vertical to the face of the wheel,

or what 1d better, use a small platform in the place of the

rent. Then, by laying the cutter on the rest or platform, the

fare of the teeth can be ground square, which is very impor

tant. The cutters sbould not he crowded too hard, especially

when culling through at the end of the tooth. The depth of

llic b|ut1X; movie hu thcxe cullers affords ample clearance, as

it crriribi f|irworktui|drpUi of the tooth by an amount equal

1n our-lruth oI the thickneni of the tooth on the pitch line.

PATENT 1NVOLUTE CUTTERS

For Teeth of Gear Wheels.

Eight, Cutters are made for each pitch, as follows1

No. 1 will cut wheels from 135 teeth to a rack.

" 2 " " " 55 " " 134 teeth.
.. , .. **

" 4

" 5 " "

i, 6 .1 ..

Wo are prepared to furnish to order Gear Cutters from 2

to8 pitch inclusive of half numbers, for the accommodation

of tbose wbo require a liner division of the number of teeth

to be cut with each cutter than can be cut with the regular

number. TheNos. 1 to8.as listed above, are the regularcnt-

tersas furnished heretofore.

The half numbers are as follows1

35 " " 54

28 " " 34

-21 " " 25

lT " " 20

11 " " 16

12 " " 13

 

1n ordering, give the JW>. of Culler and Diametral Pitch

required. Cutters in stock can he ordered by telegraph.

Form of Telegram1—"Send one Cutter, No. five, eight pitch."

When ordering Cutters for Bevel Gears, note instructions

jgiven on pages 280 and 281.

For Prices, see pages 263 to 277.

" KEEP CUTTERS SHARP.
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PATENT 1NVOLUTE CUTTERS

FOR TEETH OF GEAR WHEELS.

All Gears of same Pitch cut with these Cutters are interehangeable.

 
Diametral Diameter of Hole in Price of each

Pitch. Cutter. Cutter. Culler.

*1 1 4 7 1-4" 1 1 2" ?32 00

*1 1-2 6 1-2 1 1-2 24 00

*1 3 4 5 3-4 1 12 18 50

*2 5 1 1-4 12 50

n 14 4 12 1 1-4 11 25

*2 12 4 1-4 1 14 in 0ll

*2 3-4 4 1 1-4 9 00

3 3 13.16 1 1-4 7 00

*3 1-4 3 13.16 1 14 6 50

*3 1-2 3 9-16 1 1-4 6 25

*3 3 4 3 9-16 1 1-4 h 00

4 3 3 8 1 1-4 5 50

*4 1.2 3 1-4 1 1-4 5 00

5 3 1-16 1 14 4 50

*5 1-2 3 1-16 1 1-4 4 20

6 2 3 4 1 1-16 3 90

7 2 S1 -16 1 1-16 3 60

8 2 1-2 1 1-16 3 40

9 2 3 8 1 116 3 20

10 2 1-8 7-8 8 00

11 2 1-9l 7-8 2 75

12 2 7-8 2 65

*13 2 7-8 2 60

14 2 7-8 2 55

*15 2 7-8 2 50

16 1 15-16 7.8 2 45

18 1 15-16 7-8 2 35

20 1 7-8 7-8 2 30

22 1 13 16 7-8 2 20

24 1 3-4 7-8 2 10

20 1 3 4 7-8 1 95

28 1 3-4 7-8 1 80

30 1 3-4 7-8 1 S0

32 1 3-4 7-8 1 80

36 134 7-8 1 80

*38 1 3-4 7-8 1 80

40 1 3-4 7-8 1 80

*44 1 34 7-8 1 80

48 1 3-4 7-8 1 80

*50 1 3 4 7-8 1 80

*36 1 3-4 7-8 1 80

*60 1 3-4 7.8 1 80

*64 1 3-4 7-8 1 80

*70 1 3-4 7-8 1 80

*80 1 3 4 7-8 1 80

•120 1 34 7-8 1 80

Cutters marked* are not kept hi stock, but are made to order.

Eight Cutters made for each pitch ; see page 262.

KEEP CUTTERS SHARP.
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TAPER REAMERS.

No. of Length of No. of Length of
Prtce.

Taper. Flut»s. Taper.
Flutes. •

i 2 7-6" $1 75 9 6 1-8 $4 00

2 3 1-8 2 00 10 6 7-8 5 00

3 3 3-8 2 25 11 7 5-8 6 00

4 3 11-16 2 50 12 8 1-4 8 00

5 4 3 00 18 8 3-4 10 00

6 4 3-8 3 26 14 9 1-4 12 00

7 4 7-8 3 50 16 10 16 00

8 5 1-2 3 75 18 10 34 22 00

STANDARD KEYWAYS FOR

CUTTERS.
 

Diameter 1D) of Hole.
Width 1W1 of

Eeyway.

Depth (D1 of

Eey way.

Rariina

1E1.

3-8" to 9-16" 3-32" 3-64" .020"

5-8 to 7 8 1-8 1-16 .030

l5-16 to 1 1-8 5-32 5-64 .035

1 3-16 to 1 3-8 3-16 3-32 .040

1 7-16 to 1 34* 1-4 1-8 .050

1 13-16 to 2 5-16 5-32 .060

2 1-16 to 2 1-2 3-8 3-16 .060

2 9-16 to 3 7 16 3-16 .060

*1 1-2" For Cutters for Brown & Sharpe Automatic Gear

Cutting Machine, use 5-16" key.

*1 3-4" For Cutters for Brown & Sharpe Automatic Gear

Cutting Machine, use 3-8" key.
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PATENT

1NVOLUTE CUTTERS

FOR TEETH OP GEAR WHEELS.

FOR USE ON

No. 3 Automatic Gear Cutting

Machines.

Diametral Pitch. 1>lam. of Cutter. Hole in Cutter. Price.

*4 3 1-2" $5 50

*4 1-2 3 3-8 5 00

5 3 1-4 4 50

*5 1-2 3 1-8 4 20

6 3 3 90

7 2 7-8 3 60

8 2 7-8 3 40

9 2 3-4 3 20

10 2 3-4 3 00

11 2 5-8 2 75

12 a 5-8 2 65

*13 - 2 5-8 2 60

14 2 1-2 2 55

*15 2 1-2 2 50

16 2 1-2 2 45

18 2 3-8 2 35

20 2 3-8 2 30

22 2 14 2 20

24 2 1-4 2 10

*26 2 1-4 2 00

*28 2 1-4 2 00

*30 2 1-4 2 00

*32 2 1-4 2 00

*36 2 1-4 2 00

*40 2 1-4 2 00

*48 2 1-4 2 00

Cutters marked * are not kept in stock but are made to order.

Eight Cutters made for each pitch. See page 202.

KEEP CUTTERS SHARP.
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PATENT 1NVOLUTE CUTTERS

For Teeth of Gear Wheels.

FOR USE ON Mo. 4 AUTOMAT1C GEAR CUTT1NG MACH1NES.

 

Diametral Pitch. Dlara. of Cutter. Hole 1n Cutter. Price.

*3 1 1 1 1 1-4" »7 50

*3 1-2 4 1 1-4 6 75

4 3 3-4 1 14 ' 6 00

*4 1-2 3 3-4 1 1-4 5 50

5 3 5-8 1 1-4 5 25

*5 1-2 3 5-8 1 14 5 00

ri 8 1-2 1 1 4 4 75

7 3 3-8 1 14 4 50

8 3 1-4 1 1-4 4 25

8 3 1-8 1 14 4 00

10 3 1 14 3 75

11 ° 7-8 1 14 8 50

12 2 7-8 1 14 3 25

*14 2 7-8 1 1-4 3 00

*16 2 7-8 1 14 3 00

*18 2 7-8 1 1-4 3 00

*20 2 3-4 1 14 3 00

FOR USE ON No. 5 AUTOMAT1C GEAR CUTT1NG MACH1NES. 

Diametral Pitch. Diam. of Cutter. Hole in Cutter. Price.

*2 5 34" 1 1-2" $13 50

*2 1-4 5 1-2 1 1-2 12 25

*i 1-2 5 1 12 10 50

*2 84 4 34 1 12 9 50

3 4 34 1 12 S 00

*3 14 4 1-2 1 1-2 7 75

*3 1-2 4 3-8 1 1-2 7 25

*3 3-4 4 14 1 1-2 6 75

4 4 14 1 12 6 25

*4 1-2 4 1-8 1 1-2 5 75

5 4 1 1-2 5 25

*5 1-2 3 7-8 1 1-2 5 00

6 3 34 1 1-2 4 75

7 3 5-8 1 12 4 50

8 3 1-2 1 1-2 4 25

*9 3 1-2 1 1-2 4 00

•10 3 1-2 1 1-2 3 75

Cutters marked * are not kept in stock, but are made to order.

Eight Cutters made for each pitch ; sec page 262,

KEEP CUTTERS SHARP.
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PATENT 1NVOLUTE CUTTERS

For Teeth of Gear Wheels.

FOR USE ON

No. 6 AUTOMAT1C GEAR CUTT1NG MACH1NES.
 

Diametral Pitch Diam. of Cutter. Hole in Cutter. Price.

*1 3-4 0 1-2" 1 34" $18 50

2 « 1-4 1 34 14 00

*2 14 6 1 34 12 75

2 12 5 34 1 3-4 11 00

«2 3-4 5 12 1 3-4 10 00

3 5 1-4 1 3-4 8 50

*3 1-4 5 1-8 1 34 8 25

*3 1-2 4 7-8 1 34 7 75

*3 3-4 4 34 1 3-4 7 25

4 4 5-8 1 3-1 6 75

*4 1-2 4 1-2 1 34 6 25

5 4 3-8 1 34 6 75

*3 12 4 3-8 1 3-4 1S 75

6 4 14 1 3-4 5 50

*7 4 1-8 1 34 6 25

*8 4 1 3-4 6 00

Ctttters marked * are uot kept in stock, bat are made to order.

CUTTERS FOR

M1TRE AND BEVEL GEARS.

FOR USE ON

No. 13 AUTOMAT1C GEAR CUTT1NG MACH1NES

Diametral Pitch. Diam. of Cutter. Hole in Cutter. Price.

4 3 34" 1 1-4" $"> 50

6 3 5-8 1 1-4 4 50

6 3 1-2 1 14 3 90

7 3 1-2 1 1-4 3 60

8 3 1-4 1 14 3 40

10 3 14 7-8 3 00

18 3 7-8 2 65

14 3 7-8 2 55

16 2 34 7-8 2 45

20 2 1-2 7-8 2 30

24 2 1-4 7-8 2 10

Eight Cutters made for each pitch ; see page 262.

KEEP CUTTERS SHARP.
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PATENT

1NVOLUTE GEAR CUTTERS.

CIRCULAR PITCH.

We furnish, at sbort notice, Cutters for cutting

the teeth of Gear Wheels according

to Cireular Pitch.

Ciroular Pltcb.
Diameter of

Cutler.
Hole. Price.

1-6" 1 3-4" 7-8" »2 60

1-8 2 7-8 1 14 2 75

311 2 7-8 2 95

3. i« 2 7-8 1 14 3 00

1-4 2 7-8 3 15

1-4 2 7-8 1 14 3 25

1-4 4 14 1 1-2 or 2 4 75

6.1U 2 1-8 7-8 3 50

5-16 2 7-8 1 14 3 75

5-16 4 14 1 1-2 or 2 fi 00

3-8 2 1-2 1 1-16 3 90

3-8 2 7-8 1 14 4 25

38 4 14 1 1-2 or 2 5 00

7-16 2 5-8 1 1-16 4 10

7-16 3 1-2 1 14 4 50

7-16 4 14 1 1-2 or 2 5 25

1-2 2 3-4 1 1-16 4 40

1-2 3 1-2 1 14 4 75

1-2 4 1-4 1 1-2 or 2 5 50

9-16 3 1-8 1 1-4 4 70

9-16 3 1-2 1 14 5 00

9-16 4 1-4 1 1-2 or 2 6 00

5-8 3 1-8 1 1-4 5 00

5-8 3 1-2 1 14 5 25

5-8 5 1-4 l 1-2 or 2 6 50

11-16 3 1-4 1 14 5 50

11-16 3 1-2 1 1-4 6 75

11-16 5 1-4 1 12 or 2 7 00

34 3 3-8 1 1-4 6 00

84 4 1 1-4 6 25

3-4 5 1-4 1 1-2 or 2 8 00

13.16 3 5-8 1 1-4 6 50

13-16 4 1 1-4 6 50

13-16 5 1-4 1 1-2 or 2 8 0C

7-8 3 5-8 1 14 6 75

7-8 4 1 14 6 75

7-8 6 14 1 1-2 or 2 8 25

KBEP CUTTBRS SHARP.
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FORMULAS FOR DETERM1N1NG THE

DIMENS1ONS OF OEARS BY

METR1C P1TCH.

Module is the pitch diameter in mm.

divided by the number of teeth in the gear.

Pitch diameter in mm. is the Module multi

plied by the number, of teeth in the gear.

M=Module.

IV— The pitch diameter of gear.

D =The whole diameter of gear.

N — The number of teeth in gear.

D"=The working depth of teeth.

t = Thickness of teeth on pitch line.

f = Amount added to depth for clearance.

Then

M Df D

M= —or

N N+2

D"= NM.

D =(N+a) M.

M Df D

N =——or 2

M M

D"= 2 M.

t =M 1.5708.

f _M 1.5708

The Module is equal to the part marked " S"

in cut, measured in mm. and parts of mm.
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PlTCHES COMMONLY USED.

Module In Millimetres.

Corresponding Corresponding

Module.
Enghsh

Module.
Enghsh

Diametral Diametral

Pitch. Pitch.

i mm. 25.4OO 5 mm. 5.080

*-25 20."3"20 5•5 4.618

!-5
l6-933 6 4-233

!•75 14-5M 7 3.628

2

2.25

12.700

11.288

8

9

3-J75

2.822

2-5 10. x6o 10 2.540

2 75

3

9.236

8.466

1 1 2.309

2.11712

3-5
7-257

6 35°

5-644

14

16

1. 814

4 1-587

4-5
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PATENT

METR1C 1NVOLUTE CUTTERS

For Teeth of Gear Wheels.

We are prepared to furnish, at shert notice, cutters for

cutting the teeth of Hear Wheels according to the Metric

system.

Module 1n the Pitch Diameter in m/m divided by the

numlier of teeth in the gear.

Pitch Diameter in m/m is the Module multiplied by the

number of teeth in the gear.

M = Module. D'= Pitch Diameter in m/m.

N = No. of Tecthin Gear. D'= M X N.

For example1 M=3.50m/m; N = 100; D'= 3.50 X 100 =

350 m/m. For further explanation see page 270.

Module in First Column.
 

Module. Diameter. Hole. Price.

1 -2 m/m 1 34" 7-8" or 22 m/m »1 80

31 1 3 4 1 80

1 1 3-4 2 10

1 14 1 7-8 2 30

1 12 1 15-16 2 45

1 34 2 2 65

2 2 2 65

2 1-4 2 1.16 2 75

2 12 2 1-8 3 00

3 2 12 1 1-16" or 27 m/m 3 40

3 14 2 9-16 -i 50

3 1-2 2 9-16 3 60

3 3 4 2 3-4 3 75

4 2 3 4 390

4 1-4 3 1 1-4" or 32 m/m »os

4 12 3 4 20

4 3 4 3 1-16 4 35

6 3 1-16 4 50

5 14 3 1-4 4 75

5 12 3 1-4 5 00

5 3-4 3 3 8 5 25

6 3 3-8 5 50

7 3 9-16 0 25

8 3 1316 7 00

9 4 9 00

10 4 1-4 10 00

11 4 1-2 11 25

12 5 12 5ll

Eight Cutters made for each Pitch ; see page 202.

KEEP CUTTERS SHARP.
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METR1C

PATENT

1NVOLUTE CUTTERS

FOR TEETH OP GEAR WHEELS.

FOR USE ON

No. 3 Automatic Gear Cutting Machines.

Module in First Column.

 

Module. Diameter. Hole. Price.

3-4 m/m 2 14" 1" $2 00

1 2 14
11

2 10

1 14 2 3-8
ii

2 30

1 12 2 1-2
*'

2 45

184 2 1-2
ii

2 55

8 2 5-8
*1

2 63

2 14 2 5-8
ii

2 75

2 1-2 2 3-4
ii

8 00

8 2 7-8
ii

8 40

3 1-8 2 7-8
ii

3 60

4 8
ii

8 90

4 14 8 18
ii

4 20

5 8 1-4
ii

4 60

5 14 8 3 8
ii

5 00

6 8 12
«i

5 50

FOR USE ON

No. 4 Automatic Gear Cutting Machines.

Module in First Column.

Module. Diameter. Hole. Prion.

1 14 m/m 2 34" 1 14" $3 00

1 14 2 74
*i

8 00

184 2 7-8
ii

3 00

8 2 7-8
ii

3 25

8 14 2 7-8
«•

8 50

81-8 8
•i

8 75

8 8 14 «i 4 25

3 1-8 8 3-8
»

4 50

4 3 1-2
M

4 75

4 14 8 5-8
•«

5 00

S 8 S-S 11
625

514 834
U

650

6 8 34
II

600

7 4
• 1

6 75

8 4 14
"

7 5*

Eight Cutters made for each pitch ; see page 262.

KEEP CUTTERS SHARP.
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PATENT

METR1C INVOLUTE CUTTERS

FOR TEETH OF GEAR WHEELS.

FOR USE ON

No. 5 Automatic Gear Cutting Machines.

Module 1n First Column .

Module. Diameter. Bole. Price.

2 1-2 1n/m 8 1 2" 1 1-2" »1s 75

8 3 1-2 4 25

3 1-2 8 5-8 4 50

4 3 84 4 75

4 1-2 8 7-8 5 00

5 4 5 25

5 1-2 4 1-8 5 75

6 4 1-4 6 25

7 4 3-8 7 25

8 4 3-4 8 00

9 4 3-4 9 50

10 5 10 50

11 5 1-2 12 25

12 6 3-4 13 50

FOR USE OK

No. 6 Automatic Gear Cutting Machines.

Module in First Column.

Module. Diameter. Hole. Price.

3 iti/m 4" 1 3-4" »5 00

3 1-2 i 1-8 5 25

4 4 1-4 5 50

4 1-2 4 3-8 " 5 75

6 4 3 8 " 5 75

5 1-2 4 1-2 " 6 25

6 4 5-8 " 6 75

7 4 7-8 7 75

8 5 1-4 8 50

9 5 1-2 10 00

10 5 3-4 11 00

11 6 12 75

12 6 1-4 14 00

Eight Cutters made for each pitch. See page 262.

KEEP GUTTERS SHARP.
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IMPROVED STOCK1NG CUTTERS

TOR 1NVOLUTE GEARS.

 

Hi s m . u 1 Diameter of Size of Hole in Price of Each

Pitch. Cutter. Cutter. Cutter.

*1 1-4 7 1-4" l 1-2" *19 20

*1 1.2 6 1-2 1 1-2 14 40

*1 3 4 5 3-4 1 1 2 11 10

% 5 1 1 4 7 50

*2 1-4 4 1-2 1 1 4 6 75

2 1.2 4 1-4 1 1 4 6 00

*i 3 4 4 1 1-4 :> 40

3 3 7-8 1 1-4 4 20

*3 1-4 3 3-4 ' 1 1 4 3 H0

*3 1-2 3 5-8 1 1 4 :! 75

*3 3 4 3 12 1 1 4 3 60

4 3 3-8 1 1 4 3 30

*4 12 3 14 1 1 4 3 00

5 3 1-8 1 1 4 2 70

*5 1-2 2 7-8 1 1 4 2 50

6 2 3-1 1 1 16 2 35

7 2 58 1 1 16 2 20

8 2 12 1 116 2 05

Gutters marked* are not kept in etock but are made to order.

List continued «" "ext page.
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1MPROVED STOCK1NG CUTTERS.

FOR USE ON

No. 3 Automatic Gear Cutting Machines.

Diametral Pitch. Diameter of Cutter. Hole. Price.

*4 3 1-2" 1" $3 30

*4 1 2 3 3-8 3 00

5 ;l 1-4 2 70

*5 1-2 3 1-8 2 50

i; 8 2 35

7 2 "S 2 20

s 2 7-8 2 05

FOR USE ON

No. 4 Automatic Gear Cutting Machines.

Dbunaetral Pitch. Diameter of Cutter. Hole. Price.

*3 4 1-4" 1 1-4" $4 50

13 1 -1
4 1 1-4 4 05

4 3 3-4 1 14 3 60

*4 1-2 3 3-4 1 1-4 3 30

5 3 5-8 1 1-4 3 15

*5 12 3 5-8 1 1-4 . 3 00

t; 3 12 1 1-4 2 85

7 3 3-8 1 1-4 2 70

8 8 1-4 1 1-4 2 55

1 utters marked* are not kept in stock, but are made to order.

List continued on next page.
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IMPROVED STOCKING CUTTERS-continued.

FOR DSE ON

No. 5 Automatic Gear Cutting Machines.

Diametral Fitch. lhametur of Cutter

*0 5 3-4"

*2 1-4 5 12

*i 1-2 5

*-> 34 4 3-4

3 43-4

*3 14 4 1-2

*3 12 4 3-8

*3 3-4 4 1-4

4 4 1-4

*4 1-2 4 1-8

5 4

*6 1-2 3 7-8

6 3 3-4

1 3 5-8

^ 3 12

1 12"

1 1-2

1 12

1 12

1 1-2

1 1-2

1 1-2

1 12

1 1-2

1 12

1 1-2

1 12

1 1-2

1 1-2

1 1-2

*f 1ll

7 33

>, r,',

:, 7«

i "1

4 65

i .-,;,

4 03

3 75

i V,

H 13

., u.i

FOR USE ON

No. 6 Automatic Gear Cutting Machines.

1hametral Pitch. iliametercf Cotter. 1!v1• 1T1ce.

*1 34 11 1-2" 1 3-4" 311 10

2 0 1-4 1 3-4 - 40

*i 1-4 6 13-4 7 65

2 1-2 5 34 1 3-4 1; 1,u

'2 3 4 5 1-2 1 31 c. 0n

3 5 1-4 1 34 5 1n

*3 1-4 5 1-8 134 4 ! :,

*3 12 4 7-8 1 3 4 4 ffi

*3 3 4 4 3-4 1 34 4 35

4 4 5-8 1 34 4 05

"4 1-2 4 1-2 13-4 1; 73

5 4 38 1 3-4 3 45

*5 1-2 4 3-8 1 34 3 45

6 4 1-4 1 34 3 30
•-

4 1-8 1 3-4 3 15 4

*v
4 ) 3-4 3 00

r
1 utters marked* are not kept in stock, but are made to ord«
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PATENT EP1CYCLO1DAL CUTTERS

FOB, TEETH OF GEAR WHEELS.

Which can be Sharpened by Grinding without

Changing their Form.

 

Wc furnish Cutters of Epicycloidal form, which are

sharpened upon the face the same as the 1nvolute Cutters.

As gears of this form of teeth to run well must be cut

accurately to the proper depth that the pitch lines may

coincide, we make the cutters with a sboulder (see cut

above), which determines the exact depth that the tooth

sbould be cut. Care taken in sizing the blanks obvi

ates the necessity of any measurements in cutting the

teeth. The Cutters are made for cither diametral or cir

cular pitches and the same rules apply in finding the

diameters of blanks as in our system of 1nvolute teeth,

i. e., 2 pitches added to the diameter at pitch line. See

formulas, pages 305 to 308, and tables shewing correspond

ing cireular and diametral pitches, page 284.

These Cutters will cut gears which are interehangeable.

The white line on edge of the two left hand upper teeth

of cut represents a centre line on the cutter teeth, which

may he a convenience in setting the cutter central.

The Cutters are marked with letters from A to X, by which

they may be ordered. 8ee following table for dimensions

of Cutters and page 261 for directions etc.
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PATENT EP1CYCLO1DAL CUTTERS

For Teeth of Gear Wheels.

AU Gears of same Pitch cut With these Cutters are

interehangeable.

Diametral

Pitch.

Diameter of

Cutter.

Sixenf Holein

Cutter.

price of F-aefc

Cutwr.

*2

*2 1-4

*2 1-2

*2 3-4

3

*3 1-2

4

5

6

*7

8

*9

10

*1'2

*14

Ml

->"
1 1-4"

(15 50

4 1-2
11-4

14 00

4 1-4

4

1 1-4 I
13 1*>

11 75
1 1-4

10 75

9 75
3 13-16

3 9-16

1 1-4

11-4

1 14

1 14

1 1-16

3 3-8

3 1-16

.- .,n
:. a
4 l.5

2 9-16
1 1-16

>> .'i

1'. .'

1; I

3 :v

2 12
1 1-16

1 116
2 3-8

7-8

7-8

2 1-8

2

7-8
1>, '«>

2

1 7-8 t 80
1 15-16

Supers marked * arTnoTke^tlTstock, but are made to onler.

Cutters are Marked with Letters

24 Cutters in Each Set.

Cutter A cuts

B "

12 teeth.

13 "

Cutter M cuts 27 to 23 Weill.

* 14

« 15

>* ie

17

1«

S*

- J;«*JB

" nwat

x

::

r

30

U

;-

--

33

- !'

' 44

' 111

f V1

• "4

...

in onieriiuf &*

require*!-
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CUTTERS FOR

M1TRE AND BEVEL GEARS.

Diametral Pitch mam, of Cutter. Hole la Cutter. Price of each Cutter

4 3 3-8" 1 14" $5 50

5 8 1-16 1 14 4 50

6 2 3-4 1 1-16 3 90

7 2 9 16 1 1-16 3 60

s 2 1-2 1 1-16 3 40

in 2 1-8 7-8 3 00

12 2 7-8 2 65

14 2 7-8 2 55

16 1 15-16 7-8 2 45

20 1 7-8 7-8 2 30

24 1 34 7-8 2 10

These cutters are carried in stock.

Cutters for pitches uot given in the above list Mil be

made to order.

These cutters are thin enough to cut any bevel gear whese

tooth face is not longer than one-third . the distance from

its outer end to the point where the shaft centre lines. meet.

This makes the tooth thickness at the inner end not less

than two-thirds that at the outer end.

1n ordering cutters for Bevel Gears, if the number of

teeth in each gear, the pitch and length of face are given,

also the angle of the shafts, if different from a right angle,

we can select the proper cutter to send.

When an extra length of face is wanted, requiring an

especially thin cutter, this length sbould be specified in the

order.

Eight cutters are made for each pitch and numbered from

lto8.

As the number of teeth in the bevel gears to be cut with

each cutter will not always agree with the list on page 262.

the number of cutter must be found for each pair of gears

to be cut according to the following diagram or formula.
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Na = Ko. of Teeth

1n Gear.

Nb = No. of Teeth

1n Pinion.

a = Centre Angle

Of Gear.

Measure the hack cone radins a 1> for the gear, or ft c for

the pdnion. This is equal to the radins of a spur gear, the

number of teeth in which would determine the cutter to use.

Hence twice a b times the diametral pitch equals the number

of teeth for which the cutter sbould be selected for the gear,

booking in the list on page 2t>2 the proper number for the

cutter can be found.

Thus, let the hack cone radins a b be 4" and the diame

tral pitch be 8. Twice 4 is 8 amd 8 x 8 is 64, from which

it can be seen that the cutter must be of shape No. 2, as 64

is between 56 and 134, the range covered by a No. 2 cutter.

The number of teeth for which the cutter sbould be

selected can also be found by the following formula 1

Tan. oc =
Na

Nb

No. of teeth to select cutter for gear =

No. of teeth to select cutter for pinion -

bin. a

1f the gears are mitres or are alike, only one cutter is

needed; if one gear is larger than the other, two may be

needed.

Additional heips on this subject can be found in B. & s.

"Practical Treatise on Gearing," and *' Formulas in Gear

ing

For List of Publications, see page
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THE SIZ1NG AND CUTT1NG OP

GEAR WHEELS.

The word "diameter" when applied to gears. 1s always

understood to mean tin? pitch diameter.

Diametral pitch of the gear is the number of teeth to

each inch of its pitch diameter.

1f n gear hns 40 teeth and the pitch diameter is 4 inches,

there are 10 teeth to each inch of the pitch diameter, ami the

diametral pitch is 10, or in other words, the gear is 10 diam

etral pitch.

Circular pitch is the distance from the centre of one tooth

to the centre of the next tooth, measured along the pitch

cirele.

1f the distance from the centre of one tooth to the centra

of next tooth, measured along the pitch cirele, is 1-2 inch,

the gear is 1-2 inch cireular pitch.

The diametral pitch given, to obtain the circular pitch,

divide 3.1416 by the diametral pitch.

1f the diametral pitch is 4, divido 3.1416 by 4, and the

quotient, .7854 inch, is the cireular pitch.

The circular pitch given, to obtain the diametral pitch,

divide 3.1416 by the cireular pitch.

' 1f the cireular pitch is 2 inches, divide 8.1416 by 2 and the

quotient, 1.5708, is the diametral pitch.

The number of teeth and the diametral pitch given, to

obtain the pitch diameter, divide the number of teeth by the

diametral pitch.

1f the number of teeth is 40, and the diametral pitch Is 4,

divide 40 by 4, and the quotient, 10, is the pitch diameter.

The number of teeth and the diametral pitch given, to ob

tain the wbole diameter or size of blank of gear, add 2 to

the number of teeth and divide by the diametral pitch.

1f the number of teeth is 40, and the diametral pitch 1b 4,

add 2 to the 40, making 42, and divide by 4; the quotient,

10 1-2, is the wbole diameter of the gear or blank.

The number of teeth and the diameter of the blank given,

to obtain the diametral pitch, add 2 to tbo number of teeth,

amd divide by the diameter of the blank.

1f tbo number of teeth is 40, the diameter of the blank is

10 1-2 inches, add 2 to the number of teeth, making 42, and

divide by 10 1-2; the quotient, 4, is the diametral pitch.

The pitch diameter and the diametral pitch given, to ob

tain the numberof teeth, multiple the pitch diameter bythe

diametral pitch.

'1f tbo diameter of the pitch cirele 1s 10 1nches, and the

diametral pitch is 4, multiply 10 by 4, and the product, 40,

w ill be the number of teeth in the gear.
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-* The wbole diameter uf the blank and the diametral pitch

given, to obtain the number of teeth in the gear, multiply

the diameter by the diametral pitch and subtract 2.

1f the wbole diameter is 10 1-2, and the diametral pitch is

4, multiply 10 1-2 by 4, and the product, 42 less 2, or 441, is the

number of teeth.

The thickness of a tooth at the pitch line is found by divid

ing the cireular pitch by 2, or divide 1.57 by the diametral

pitch.

1f the cireular pitch is 1.047 inch, or the diametral pitch

is 3, divide 1.047 by 2, or 1.57 by 3, and the quotient; .523 inth,

is the thickness of tooth.

The wbole depth of a tooth is found by dividing 2.157 by

the diametral pitch.

1f the diametral pitch of a gear is 0, the whele depth is

2.157 divided by 6, equals .351*5.

The wbole depth of a tooth is about 11-16, or exactly .0866

of the cireular pitch.

1f the cireular pitch is 2, the wbole depth of tooth is about

11-16 of 2 inches, or 1 3-8 incbes nearly.

The distance between the centres of two gears is found by

adding the number of teeth together, and dividing half the

sum by the diametral pitch.

1f two gears have 50 and 80 teeth, respectively, and are 5

pitch, add 50 and 30, making 80, divide by 2, and then

divide the quotient, 40, by the diametral pitch, 5, and the

result, 8 inches, is the centre distance.

To facilitate the measurement of wheels to be sized

according to diametral pitch, either of the following steel

rules described can be used. No. 61 is a twelve inch rule

containing four lines of graduations upon each pide, one

each as follows 1 18tbs,20ths, 22nds, 24ths, 26ths, 28ths, 30ths

and 32nds. Each lino of graduations is figured the wbole

length of the rule, 10, 20, 80, &c Suppose a Wheel of 60

teeth of 20 pitch is to be sized, then find 60 on the lino of

20ths and that is the pitch diameter of the required wheel ;

then add two of the divisions to make the outside diameter

which is sixty-two twentieths. No. 78 is also a 12-inch rulo

having one inch onlv of graduationson each end as follows 1

6ths, 7ths, 8ths, 11th's, l0ths, llths, 12ths, 14ths, 16ths, lsths,

20ths, 22nds, 24ths, 26ths, 28ths, 80ths, 32nda, 84ths, 86ths,

38ths. The intermediate ten inches are blank, except that

the inch lines are made clear across the rule. Suppose a

wheel of 83 teeth of 10 pitch is to be sized, then take 8 of

the blank inches and three of the 10th graduations and tha t

gives the pitch diameter of the required wheel, add two of

the tenths which gives the outside diameter which is eight

and five-tenths inches.

This rule furnishes graduations for a large variety of

S1tches and is the best adapted for the use for which it is

eslgned. 1n addition to the above are made 12 and 24 inch

rules with No. 5 graduation, as follows 1
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let corner, 11, 14, 15, 17, 18, 19, 20, 21, 22, 23, 24, 25.

2nd " 16, 32, 04.

3rd » 28, 27, 28, 29, 30, 31, 33, 34, 85, 36, 37, 38.

4th ** 39,40,41,42,43,44,45,46,47,48,49,50,100.

ON PAGES 805 TO 308, FORMULAS AND ExAMPLES ARE

O1VEN KOR ALL CALCULAT1ONS REQU1RED 1N CONNECT1ON

with size ANd pitch of wheels. For prices of Steei

Rules described on preceding page, see page 397.

No. 1 table shewn the -" ' '

sponding cireular pitches

e vagt

pitch'es with the corre-

No. 2 table sbows the cireular pitches with the corre.

spondlag diametral pitches.

TAbLK No. 1. TABLE No. 2.

Diametral Pitch. Cimular Pitch. Cimular Pitch. Diametral Pitch.

1 14 2.5133' 2" 1.571

1 1-2 2.0944 1 7-8 1.676

134 1.7952 1 3-4 1.795

2 1.571 1 5-8 1.933

2 1-4 1.396 1 1-2 2.094

2 12 1.257 1 7-16 2.185

2 3-4 1.142 1 3-8 2.285

8 1.047 1 5-16 2.394

3 1-2 .898 1 1-4 2.513

i .785 1 3 10 2.646

6 .628 1 1-8 2.793

6 .524 1 1-16 2.957

7 .449 1 3.142

8 .393 15-16 3.351

9 .349 7-8 3.590

10 .314 13-16 3.867

11 .286 34 4.189

12 .262 11-16 4.570

14 .224 5-8 5.027

16 ,.196 9-16 5.585

18 .175 1-2 6.283

20 .157 7-16 7.181

22 .143 3-8 8.378

24 .131 5-16 10.053

26 .121 1-4 12.566

28 .112 3 16 16.755

30 .105 1-8 25.133

32 .098 1-16 50.266

36 .087

40 .079

48 .065

According to the system adopted by the Brown & Sharpc

Mfg. Co., any wheel of one pitch will gear into any other

wheel or into a rack of the same pitch. Eight cutters are

required for each piteh. These eight cutters are adapted to

cut from a pinion of twelve teeth to a rack, and aro num

bered respectively, 1, 2, 3, Ac. The number of teeth and the

pitch for which a cutter is adapted is also marked on each
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55 134 tectta

35 54 "

26 34 "

21 25 "

17 20 "

14 16 "

12 13 "

Wo. 1 will cut wheels from 135 teeth to a rack.

2 .«

3

4 "

5

6

7 . "

8

1I a cutter is wanted for a wheel of 40 teeth of 8 pitch,

then the cutter required, would be No. 3 of 8 pitch, inasmuch

as a No. 3 cutter will cut all wheels containing from 35 to 54

teeth, inclusive, and 40 occuring between tbose numbers,

that is the one desired. 1t sheuld be borne in mind that

eight different cutters are required in order to cut all the

wheels of any given pitch. Directions for the use of these

cutters will be found upou pages 261 and 262. Special

attention is called to the clause upon page 262 in relatiou

to depth of space.

As these cutters allow of being ground when dull, 1t is

important that they be kept sharp. By paying particular

attention to this the cutting will be greatly facilitated beside

being much better done.

1t is desirable in applying gearing of any kind, to avoid

having wheels or pinions with a small number of teeth.

Pinions of twelve teeth will work very well but a less

number of teeth sheuld not be used.

Few mechanics are familiar with the minutiae of gearing

and the necessity of exact sizing of wheels, as to diameter,

is often overlooked. Special care is required also to know

that the distance of the centres of two wheels running

together is correct relatively to the diameters.

TABLE showing Depth of Space and Thickness of Tooth in

Spur Wheels, when cut with our Patent Cutters.

Fitch Depth Thickness Pitch Depth Thickness

of to be ot Tooth ot to be of Tooth

Cutter. cot in Gear. at Pitch Line. Cutter. cut in Gear. at Pitch Line.

1 14 1.726" 1.257" 11 .196" .143"

1 1-2 1.438 1.047 12 .180 .131

1 3-4 1.233 .898 14 .154 .112

2 1.078 .785 16 .135 .098

4 14 .958 .697 18 .120 .087

-2 1-2 .863 .628 20 .108 .079

2 3-4 .784 .570 22 .098 .071

3 .719 .523 24 .090 .065

3 1-8 .616 .448 26 .083 .060

4 .539 .393 28 .077 .056

6 .431 .314 30 .072 .052

6 .359 .262 32 .067 .049

7 .308 .224 36 .060 .044

8 .270 .196 40 .054 .039

9 .240 .175 48 .045 .033

10 .216 .157

 



TOOTH FLANKS UNDERCUT.

 

Fig. i.

 

Fig. 2.
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TOOTH FLANKS UNDERCUT.

1t is well known that involute gears can be made of

different systems or of different angles of obliquity or

pressure. 1n the system proposed by Professor WilHs

about fifty years ago, which we adopted thirty years ago,

the angle of pressure, or obliquity, is fourteen and a half

degrees. Twice this angle is the familiar angle of a worm

thread tool the same as 5een in our gauge, on page 441.

Gears made upon this system are tbought to crowd less

upon their shafts than tbose having a greater angle of

pressure. 1f, bowever, a gear or pinion has fewer than

twelve teeth, this angle may cause their ilanks to be under

cut and in consequence weak in order to clear the faces

of an engaging gear. The cut of a segment of a gear of

ten teeth, four diametral pitch, Fig. 1, illustrates this

undereutting which is greater as the teeth are fewer.

Gears or pinions, having fewer than twelve teeth might

be unavailable if undereut as much as at A, B and C,

in the illustration Fig. 1. 1fence, gears that are to do heavy

work may require a greater angle of pressure than fourteen

and a half degrees, if they are to run with a pinion of

fewer than twelve teeth.

1f a different angle is required, special cutters will have

to be made at an extra cost.

1n the cheice of an angle of pressure some heip may be

obtained from Fig. 2, which is taken from a gear 10 teeth,

4 pitch. The angle of pressure in these teeth is 22 1-2°.

The greater strength of the tooth llanks in this figure is

readily seen. The angle cannot be much more than thirty-

two degrees and have the addendum of the teeth of the

ordinary height, which is equal to one of the diameter

pitches or the module.
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COMPARAT1VE S1ZES OP

GEAR TEETH.

Involute.

20 p

18 p 16 P

 

14 p 12 P

 
 

10 P 9P

 

8P



 

7 P

 

6 P

 

5 P
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KEEP cutters sharp.
 

This Cutter has cut 467, 4 piteh, 64 teeth, 3" face cast iron

gears, making a total length of cutof 7472 feet. The teeth of

the gears were cut from t-olid blanks, and finished at one

cut. This record, while good, is not exceptional, and serves

to shew the great economy oT keeping cutters sharp.

WORM WHEEL CUTTERS.

Cutters of any given diameter and pitch for Cutting Worm

Wheels are made to order. in ordering Cutters for Worm

Wheels, give the number' of teeth in wheel, the diameter ty

worm, and number of threads to the inch.

SPEC1AL GEAR CUTTERS.

Worm Wheel Cutters and Cutters of special dimensions are

made to order at special prices.

Spur and Bevel Gear Cutters, sbown in lists, when ordered

with special size hele, are made to order at an advance of

fifty cents each on list price. 1f six or more of one pitch ais

ordered with special size bole, the list price is charged.
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WORM HOBS

With Relieved Teeth.

 

We are prepared by the use of special machinery, to make

Worm Hobs of any size, the teeth of which can be ground

on their faces witbout changing their form.

By our metbod of relieving hebs, they cut as freely as

milling cutters and arc sharpened in the same manner as

our formed milling cutters.

We usually make the hebs a suflicient amount largerthan

the worm to give clearance to the top of the teeth antt to

allow a reasonable amount for the grinding of the teeth

witbout reducing the diameter of the hub to less than that

of the worm. .

Ordering Hobs. 1n ordering bobs the following data sbould

be given1 the outside diameter of the worm, number of

teeth in worm wheel, the lead, i.e., the advance to one turn,

whether the thread is single, double etc., right or left hand,

diameter of hele, size of key-way and material to be cut,

also whether the wheel to be bobbed is driven by the hob

or by the bobbing machine spindle.

1f the nature of the work requires a heb of exact diame

ter, it sheuld be plainly stated when ordering, otherwise the

allowance mentioned above will be added.
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L1ST OF WORM HOBS.

The following is a list of the hebs we have on hand to bob

worm wheels.

These Hobs are not for sale, but are kept on hand for the

convenience of our customers.

Customers will find it to their advantage as to time and

expense, in ordering worm wheels for us to heb, if they can

make use of these hebs.

1n this list

Lead = advance in one revolution.

Pitch, P', and Lead of single bobs are equal.

Pitch, P\ of double bob = 1-2 the lead.

Turns per inch = 1 divided by lead.

 

WORM.

B = .31 1".

D" + 1 = .6866 P\ S ;

k-B->|

.3183 1".

Single Threaded.

Turns per

1nch.

Right or

Loft.

Diam. of

Worm.

Pitch

P.

Pitch

1*ead. Diam. of

Worm.

.050 20 R .3125" .0500 .2807"

.100 10 R .625 .1000 .5614

.1011 10 L .625 .100 .5614

.100 10 R .750 .1000 .6864

.100 10 L .7337 .1000 .6700

.100 10 R 1.676 .1000 .6124

.125 8 R .573 .125 .4934

.1-25 8 R .875 .1250 .7954

.126 8 L 1.00 .1250 .9204

.125 8 R 1.00 .1250 .9204

.125 8 R 1.270 .1250 1.1904

.133 7 1-2 R 1.00 .1333 .9152

.133 7 1-2 R 1.1250 .1333 1.0402

.143 7 R .690 .1428 .5990

.150 6 2-3 R 1.215 .150 1.1196

.154 6.536 li 1.125 .1538 1.0276

.156 6 2-5 L 1.288 .1562 1.1886

.166 6 R .875 .1666 .7688

.166 6 R 1.00 .1666 .8938

.166 6 L 1.00 .1666 .8938

.166 6 R 1.204 .1666 1.0978

^
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Lead.
Turns per Right or Diain. of Pitch

Pitch

1nch. Left. Worm. 1"'.

l'. .1l1, of

Worm.

.286 31-2 R 2.500" .2857 2.3182"

,300 313 1. 1.401 .3000 1.2702

.300 313 R 3.005 .3000 2.874

.3125 3.2 1. 1.75 .3125 1.5510

.3142 3.183 1. 1.71 H1 .3142
1.5000 •

.3142 3.183 R 2. .3142 1.8000

.333 8 R 1.250 .3333 1.0378

.333 3 L 1.532 .3333 1.3198

.333 3 R 1.750 .3333 1.5378

.333 3 R 1.008 .8833 1.6958

.333 3 1, 1.908 .8833 1.6958

.3133 3 R 1.968 .8333 1.7558

.333 3 R 1.077 .8383 1.7648

.333 3 R 2.250 .8333 2.0378

.333 3 1. 2.250 .3333 2.0378

.383 3 R 2.500 .3383 2.2878

.333 3 1. 2.500 .3383 2.2878

.333 3 R 3. .3333 2.7878

.340 2.805 R 1.875 .3491 1.0528

.353 2 10-12 R 2.250 .3533 2.0251

.353 2 1012 1. 2.250 .3533 2.0250

.375 2 23 R 1.125 .3750 .8862

.375 223 R 1.8125 .3750 1.5737

.375 2 2-3 1. 1.875 .3750 1.6362

.375 2 2-3 R 2 250 .3750 2.0113

.375 2 2-3 R 3. .3750 2.7612

.380 2.032 L 2.375 .380 2.1830

.3027 2.540 R 2.000 .3027 1.7500

.3027 2.540 R 2.250 .3027 2.000

.3027 2.540 L 2.750 .3027 2.500

.3927 2.540 R 3.000 .3*27 2.750

.3027 2.540 L 3.000 .3927 2.750

.3027 2.540 K 4.250 .3027 4.0000

.3027 2.540 L 4.259 .3027 4.0000

.3027 2.540 R 5.259 .3927 5.000

.400 21-2 !1 1.50 .0l00 1.2454

.400 2 1-2 L 1.750 .1lll H1 1.4954

.400 2 1-2 h 1.014 .4000 1.6594

.400 21-2 H 2. .4009 1.7454

.400 2 1-2 L 2.125 .4000 1.870*

.400 2 1-2 R 2.102 .On in 1.9074

.400 21-2 a 2.250 .4000 1.0954

.444 2 1-4 R 2.0875 .4444 2.4047

.444 21-4 l., 2.6875 .4444 2.4047

.4488 2.228 11 4.000 . 1 188 3.7148

.:>oo 2 E 1.537 ..Mini ,.W

.500 2 R 1.8125 .5l Hill 1-4-

.500 .> R 1.880 .5000
l

.500
-.i

R 1.587 .5 1

.500 2 R 1.8123 ..Mil lll

.500 2 R 1.880 .5000

.500 -j R 2.0025 ..MHN1

.
.500 2 R -> no

.500 2 1. 2.1873
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1.2

1-2

L

1!

Right or Diam. of

Ertt. Worm.

5.750"

7.750

Pitch

P'.

2.0000

2.0000

Pitch

Diam. of

Worm .

4.4768"

0.4708

Double Threaded.

 

.200 5 R .750" .1000 .6864"

.250 4 R .653 .125 .5734

.333 3 R 2.250 .1666 2.1438

.400 2 1-2 R 1.125 .2000 .0977

.400 2 1-2 R 1.250 .2000 1.1227

.400 2 12 R 1.45 .2000 1.3226

.400 2 1-2 L 1.480 .2000 1.3526

.400 2 1-2 1. 2 .2000 1.8726

.444 2 1-4 R l!125 .222 .9836

.444 2 1-4 1; 1.500 .222 1.3586

.444 2 1-4 L 2. .2222 1.8586

.500 2 L 1. .2500 .8408

.500 -2 R 1 .0634 .2500 .9042

.500 2 R 1.150 .2500 .9908

.500 2 L 1.150 .2500 .9908

.500 2 R 1 .500 .2500 1.3406

.500 2 R 1.750 .2500 1.5908

.500 2 L 1.750 .2500 1.5908

.500 2 L 1.836 .2500 1 .6768

.500 2 R 1 .875 .2500 1.7158

.500 2 R 2. .2500 1.8408

.500 2 R 3.485 .2500 3.3258

.5236 1.9098 R 2.500 .2618 2.3334

.571 1 3-4 R 1.250 .2850 1.0681

.571 13-4 R 1.500 .2857 1.3182

.625 13-5 li 1.250 .3125 1.0512

.625 13-5 1. 1.250 .3125 1.0512

.625 1 3 5 L 2.405 .3125 2.206

.6283 1.5111 L 1 .700 .31-11 1 .500

.6283 1.491 R 1.700 .3141 1.500

.6283 1.501 1. 2.200 .3141 2.000

.666 1 1-2 R 1 .500 .3333 1.2878

.666 112 h 1.750 .3333 1.5378

.666 11-2 R 1 .8750 .331j3 1.6628

.666 11-2 R 2.000 .3333 1.7878

.666 1 12 1. 2.000 .3333 .7878

.066 11-2 L 2.125 1.9128

.666 1 1-2 31 2.21 1 .9078

.666 1 1-2 R 2.7riljj 2.5378

.666 1 1-2 R 3.5.J^M 3.3709

.6956 1.437 R 2. l^H 1.9386

.7272 1.375 L i^H 1.5186

.750 1 1-3 R ^M
1.131,2

.750 1 13 U -M

.750 1 1-3 1, ^H -

.750 1 13 R ■ ^^.

.762 1.312 R

■
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Triple Threaded.

.375 2 2-3 1, .47W

.375 2 2-3 R 1.125

.500 2 1, 1 .250

.000 1 2-3 1,
1 ..r100

.073-2 1 .485 R .857

.750 113 1. .954

.750 1 1-3 l. 1.488

.750 11-3 R 1 .500

.750 11-3 31 2.000

.760 1 1-3 R 2.698

.857 lit; lt 2.193

.9423 1.0012 R 2.200

1.000 1 R 1.500

1.000 1 1. 1.750

1000 1 1! 2.000

1.000 1 1. 2.000

1.000 1

1. •
2.500

1 .125 8-9 1! 2.000

1.125 8-9 R 2.02

1.333 3-4 1. 2.000

.125 .397"

.1250 1.0454

.1666 1.1439

.2000 1.3726

.2244 .7142

.2500 .7948

.2500 1.3280

.2500 1.3408 -

.2500 1.8409

.2500 2.5389

.2857 2.0111

.3142 2.0000

.8388 1.2878

.3333 1.5378

.3*33 1.7878

.3333 1.7878

.3333 2.2878

.3750 1.7613

.3750 2.3813

.4444 1.7172
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lead
Turns per 1; kin or Diam. of Pitch

Pitch

1uch. W arm.
Worm.

1.333 34 -R 2.625" .4444 2.3422"

1.500 2-3 L 2.250 .5000 1.9316

1.500 2-3 R 2.354 .5000 2.0356

1.500 2-3 R 2.424 .5000 2.1057

1.500 2-3 R 2.637 .5000 2.3186

1.500 2-3 R 2.750 .5000 2.4316

1.500 2-3 R 3. .5000 2.6816

1.875 8-15 R 3.500 .625 3.1021

2.250 4-9 R 3.625 .7500 3.1480

3.000 1-3 R 3.500 1.0000 2.8634

3.000 1-3 R 4.085 1.0000 3.4484

3>00 13 R 4.980 1.000 4.3434

o.«75 .296 R 5.966 1.125 5.2500

4.125 .242 R 4.500 1.3750 3.6246

Quadruple Threaded.

.4654 2.148 R 1.0236" .11635 .9496"

.800 114 L 1.125 .2000 .9977

.9412 11-16 L 1.918 .2353 1.7684

1.000 1 R 1.500 .2500 1.3408

1.000 1 L 1.500 .2500 1.3408

1.000 1 L 1.750 .2500 1.5908

1.0472 .9549 L 2.250 .2618 2 0833

1.333 34 R 1.500 .4333 1.2878

1.333 34 L 1.625 .3333 1.4128

1.333 3-4 R 2.000 .3333 1.7878

1 3333 3-4 L 2.000 .3333 1.7878

1.33a 3-4 R 2.500 .3333 2.2878 -

1.143 7-8 R 1.250 .2857 1.0682

2.000 12 R 2.750 .5000 2.4316

2.000 12 R 3.000 .5000 2.6816

2.000 1-2 L 3.000 .5000 2.6816

2.5132 .3978 L 3.150 .6288 2.7500

2.666 3-8 R 2.674 .6688 2.2500

2.666 3-8 R 2.6875 ,6888 2.2631

4.000 1-4 L 5.000 1.000 4.3633

6.000 1-6 R 4.500 1.5000 3.5450

 

Quintuple Threaded.

1.875 | 8.15 ~ | R | 2.000" | .375 j

Sextuple Threaded.

3.000

3.000

1-3 R 1 2.625" 1

1-3 R I 2.500
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1NDEX PLATES.

Made and Drilled to Order.

We make to order Index Plates of any size,

drilled as may be required. Dimensions re

quired 1 outside diameter, distance from face

to bottom of hub, outside diameter of hub,

diameter of hole in hub.

We have on hand patterns for Standard In

dex Plates, 12', 16' and 20' in diameter. These

plates have ribs on the under side, and the

edges are of a suitable form for cutting to

receive a worm.

In sending Index Plates to be drilled, the

following instructions should be noted ! The

surface of the plate should not have lines or

marks upon it and should be left unpolished.

The side of the plate to be drilled should be

plainly indicated and, if to be figured, the

manner in which this is to be done and whether

to read from the outside of the plate or other

wise. If the edge of the plate is to be cut for a

worm, we prefer to make the worm, as usually

the results will be more satisfactory.

Prices on application.

GEAR WHEEL CUTT1NG

To Order.

All varieties of spur and bevel gears, herring

bone, internal, spiral worms, intermittent spur

and bevel, also rosettes for jewelers and watch

case machine engine lathes.

GEAR WHEEL PATTERNS.

We can furnish gear wheel patterns to order,

internal, spur or bevel.

CORRESPONDENCE SOL1C1TED.
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STANDARD

GEARS.

An experience of many years in making and

cutting Gear Wheels to order, the dimensions

of which, in those of the same pitch, have been

so varied in width and thickness of rims, arms,

etc., made us realize the great advantages

which would result from a uniform standard of

sizes. We have therefore made iron patterns

uniform in style, and are now prepared, by the

aid of automatic machinery, to furnish gears

as follows, singly or in quantities to suit, at

reasonable prices 1

Spiral Gears to 26' diameter.

Planed Bevel or Mitre Gears to 48' diameter.

Spur Gears to 96' diameter.

We are also prepared to cut and hob Worms

and Worm Gears.

We carry a full line of Standard Cast Iron

Gears in stock, and for the convenience of our

customers, the following agents also carry a

full line in stock 1

Carey Machinery & Supply Co., 26 Light street, Balti

more, Md.

Patterson, Gottfried & Hunter, Ltd., 146 Centre St.,

New York, N. Y.

Powell & Maddock, 40 North Sixth Street, Philadel.

phia, Pa.

ChANdler & Farquhar, 36 Federal and 131 Congress

Streets, Boston, Mass.

Chas. H. Besly & Co., 10 and 12 North Canal Street,

Chicago, 111.

The Charles A. Strelinger Co., 98 to 110 Bates, corner

Congress Street, Detroit, Mich.

'rear List mailed to any address upon application.
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INSTRUCT1ONS FOR ORDER1NG

BEVEL GEARS.
 

Backing for both gear and pinion

Ct or width of face.

D, or diameter of gear hub ; d, or diameterof p

If these dimensions are of importance.

E, or distance from centreof pinion shaftto end o1

or distance from centre of gear shaft to end of pic

Key way, or set screw, and what size?

To be used for pattern or not?

Does the pinion drive or is it driven?

Unless otherwise specified face and ends

be finished, and stock will be left on ends

When ordering

Bevel Gears please

give following 1n

formation 1

Pitch, orlfprefeT.

red, give diameter

of pitch cirele.

Number of teeth

in gear. Numberof

teeth in pinion.

A, or diameterof

hole in gear; a, or

diameterof bole In

pinion.  

.Is of hi



-Mi

BEVEL GEARS.

The curve of teeth in Bevel Gears, when correctly

formed, changes constantly from one end of the tooth

to the other. Therefore bevel gears, whese teeth are

produced with a cutter of fixed curve, are not theoreti

cally correct, the cutter usually being of a curve that will

make the correct form at the outer part of the face of

the gear, and of necessity will leave the curves too large

at the inside ends of the teeth. Small bevel gearing is

almost universally produced in this manner, which prac

tically answers the purpose, except when the teeth are

very coarse or the gears very small, in whicji cases their

operation is not satisfactory. 1n place of cutting by

changing position of cutter, etc., the teeth are often filed

slightly, in order to round them off to the curve required

for their free running. On all bevel gears cut with a

cutter of fixed curve, it is necessary to cut through twice,

owing to the necessity of making the thickness of the

cutter on the pitch line equal to about .005" thinner than

the space between the teeth at the smallest Pitch diame

ter. As the width of space between the teeth on the

largest pitch diameter sbould be greater than the thick

ness of the cutter, it must be made so by passing the cut

ter through the second time. For directions in ordering

cutters for bevel gears, see pages 280 and 281. The cuts on

the following page will explain the forms of spur, bevel and

mitre gears, also the terms "pitch diameter," "outside

diameter,'* "largest pitch diameter," "length of face,"

etc. When a pair of bevel gears are of same size and

number of teeth, with their lines of centres at right

angles, they are called "Mitre Gears," and one cutter

will answer for both; but where one gear has a greater

number of teeth, or differs in bevel from the one running

into it, then each of the pair of gears may require a differ

ent cutter.
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FORMULAS

FOR

Determining the Dimensions of Gears by

Diametral Pitch.

Let 1* denote the itiamttial pilch, or the number of teeth

to one inch of diameter of pitch cirele,

the diameter of pitch cirele.

" whele diameter. I Larger

" nuniher of teeth. Wheel. These

" velocity. J wheels

" diameter of pitch cirele. \ run

" wbole diameter. I Smaller together.

" number of teeth. f Wheel.

" velocity. j

" distance between the centres of the two wheels.

" number of teeth in both wheels.

" thickness of tooth or cutter on pitch cirele.

" working depth of tooth,

" amount added to depth of tooth for rounding

the corners and for clearance.

" D"+f " the wbole depth of tooth. .

" 71 constant 3.1416.

" 1" cireular pitch or the distance from the

centre of one tooth to the centre of the

next on the pitch cirele.

The examples placed opposite the formulas on the two

pages following are for a single wheel of 12 pitch, 6.166 in.

or 6 2-12 in. diameter &c, and in the case of the two wheels

the larger has the same dimensions. The velocities are

respectively 1 and 2.

li'

D

N

V

d'

d

b

t

D"

f



307

FOR A S1NGLE WHEEL.

Formulas. Examples. t

N+2 72+ 2 72 + 2
p = = , or = 12. i-

D B.166 6 2-12

N 72

P = - = - = 12. 2.

D' 6

DXS 6.166 X 72

D'= = = 6. 3.

'N + 2 72 + 2

N 72

D' = — = — = 6. *.

P 12

N = P D• = 12 X 6 = 72. 6-

N = PD — 2 = 12 X 6.166 — 2, or 12 X 6 2.;2 — 2 — 7*. 6.

N+2 72 + 2

'->.

D

1
6.166, or 6 2-12.

'
P

2 2

- = 6 + -,

P 12

12

D = D' + or 6 + ,166—1

t »

1.57 1.57

= .130.

P 12

D

2
> .i

2

166, or 2-12.

P 12

t .130

10

t --
~~ 10 —

.013. ,

D"+ I = ..166 + .013 = .179.

P'

n

~ p.-

8.1416

= .262

TZ

12

3.M16

P m P

.262

= 12.

1 1.

12.

13.
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TOR A PAIR OP WHEELS,

Formulas. i Examples.

b=2aP=2X 4.5X12 = 108.

11 V 108 x 1

v + V

N = -

3

1X2

- = 88.

• = 72.

N V 72 X 1

n = = = 86.

v 2

b V 108 X 2

N = = = 72.

v + V 3

p tv v 12 X « X l

= 88.

n v 36 X 2

_ N— 72

NV 72 X 1

~ n ~ 36

PD'V 12 X 6 X 1

v= = = 2.

n 36

2a(N+2) 2 X 4.5 X (72 +2)

D = = . = 6.166.

b 108

2a(n + 2) 2 X 4.5 X (36 + 2l

b = -
108

= 3.166.

b 108

~ 2 P _ 2 X 12

2 a v 2 X 4.5 X 2

D' = =— = 6.

d' = -

v + V 3

2 a V 2 X 4.5 X 1

v + V 3

ir + a' e + 3-

 

18.

18.

17.

'Is.

19.

20.

21.

22..

23.

24.

25.

26.

27.

28.

29

,
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PUBL1CAT1ONS.

We issue the following copyrighted publications 1

TREATISE ON MILLING MACHINES.

This work describes the construction and use of Milling

Machines, as made by us. Fully illustrated. Sent by mail

on receipt of price. Cardboard, 50 cents.

CONSTRUCTION AND USE OF UNIVERSAL

GRINDING MACHINES.
Edition of 1901.

Tins work, recently revised, describes the construction and

use of Universal Grinding Machines, as made by us. Fully

illustrated. Sent by mail on receipt of price. Cardboard,

25 cents.

USE OF No. 13 UNIVERSAL AND TOOL

GRINDING MACHINE.

This work describes the construction and use of the No.

13 Universal and Tool Grinding Machine, as made by us.

Fully illustrated. Frice, Cardboard, '>.-> cents.

USE OF PLAIN GRINDING MACHINES.
Edition of igoi.

This work describes the construction and use of Plain

Grinding Machines, as made by us. Fully illustrated. Sent

by mail on receipt of price. Cardboard, 26 cents.

PRACTICAL TREATISE ON GEARING.
Edition of 1902.

This book, with 1ts tables and illustrations, is written for

tbose in practical life, wbo wish to obtain practical explana

tions and directions in making Gear Wheels. Sent by mail on

receipt of price. Cloth, $1.00; Cardboard, 75 cents.

FORMULAS IN GEARING.
Edition of 1900.

This work supplements the " Practical Treatise on Gear

ing" and contains formulas for solving the problems that

occur in gearing. Sent by mail on receipt of price. Cloth,

tl.50.

HANDBOOK

FOR APPRENTICED MACHINISTS.

Edition of 1902.

This book, illustrated, is for learners in the use of Machine

Tools. The present edition has been carefully revised and
^■^"- Sent bv mail on receipt of price. Cloth, 50 cents.
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CAST 1RON CORE BOXES

For Foundry Use.

 

The advantages of the Cast 1ron Core Boxes shown above

are readily appreciated by every foundryman. They make

solid cores, straight, round and true, are made as light as

possible, consistent with the hard usage to which such tools

are many times subjected, turned true and of standard

size. The tapers in ends of boxes are all standard and the

pins, for helding the halves in place, are of such form that

the box is easily parted and still held firmly in place when

together. Each half of every box is plainly marked with

1ts size, so that any size desired can be picked out at a

glance.

PR1CE.

Size. Price. Length Size. Price. Length

12*

5-8

3-4

7-8

1

$ 70 5" 1 1-8"

1 1-4

1 3-8

1 1-2

$1 20

1 30

1 40

1 60

9 7-8"

80 6 10 8-8

90 7 11 3-8

121 00 8

1 10 9
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RUBBER T1PPED FOUNDRY

RAMMERS.

 

The Foundry Rammer, sbown, has advantages over the

rammer usually employed in foundries, in that it does not

mar the pattern, whether it be of wood or metal and with it

the mould can be made as hard as with the ordinary ram

mers.

The rubber tip is held in an iron helder by two pins and

can be replaced, when worn, by a new tip at a small expense

and with little trouble.

These rammers are made in two sizes.

The large size for general floor use, sbown, is 3" wide,

7 3-8" long and bolds a tip. 3" wide, 11-l6" thick and 3 4" high.

1t is provided with a wooden handle and an iron butt about

3" in diameter. The handles are furnished in two lengths,

47" or 66" overall.

The small size is convenient for peening under large

moulds and working in small spaces, as corners etc.

1t is similar to the above, differing only in size and in

the length of the ferrule. 1t is 2" wide, 2 3-4" long and bolds

a tip 2 3-16" wide, 11-16" thick and 3-4" high. 1t is provided

with a handle made of 5-8" round iron, screwed into the

helder, the length over all being 35 1-4".

Price, Large Rubber Tipped Foundry Rammers, complete,

each, $0 85; Rubber Tips, each, $0 15; in lots of not leas

than one dozen, $1 50 per dozen.

vprice, Small Rubber Tipped Foundry Rammers, complete,

each, $0 70; Rubber Tips, each, $0 12; in lots of not less

than one dozen, $1 20 per dozen.
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IMPROVED HORSE CL1PPERS.

 

Price, $3 oo.

Sent by Mail on Receipt of S3 35.

PR1CES FOR SHARPEN1NG AND REPA1R1NG.

8harpeningClip1>crs

New Top-Plate, including sharpening.

New Bottom-Plate, including sharpening.

#0 60

1 10

1 36

1895 DES1GN HORSE CL1PPERS.
 

Price, $3 35.

Sent by Mail on Receipt of $3 50.

PR1CES FOR SHARPEN1NG AND REPA1R1NG.

Sharpening Clippers, if0 50

New Top-Plate, Including sharpening, . . . 0 75

New Bottom-Plate, including sharpening, . . . 1 00

1f other parts are needed, they are charged extra.

Parties wishing to have Clippers repaired can send them

to us by mail at less expense than by express.

Our C1ipper plates cannot be applied to other C1ippers.

We cannot be responsible if the teeth break in sharpen

ing. 1f Clippers are to bo returned by mall, twenty-flvc

cents sheuld be remitted for postage.
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1MPROVED HA1R

CL1PPER8.

 

For Barbers' Use.

Number, 00 0 1 2 3

Price, $3 00 $3 00 $3 00 $3 50 $4 00

Sent by mail on receipt of price and 6fteen cents for postage.

1893 DE81GN HAIR

CL1PPERS.

 

Patented August 23, ass.

Number, *000 *00 0 1 2 3

Price, m no $3 00 $3 00 $3 00 »3 50 $4 00

Sent by mail on reeeiptof price and fifteen cents for postage.

*This Chpper is not made in the nw way ; but is the same in design as in

previous years, that design being satisfactory for so narrow a Chpper.

PR1CES FOR SHARPEN1NG AND REPA1R1NG.

Sharpening Chppers, our own make $0 50

New Top Plate. 1ncluding Sharpening, 1 .... 1 00

Nos. 000 and 00 sottom Plate, including Sharpening, . . 1 50

No.0 sottom Plate, including Sharpening, . . . . 1 50

No. 1 sottom Plate, including Sharpening, . . . 1 50

No. 2 sottom Plate, 1ncluding Sharpening, . . - 1 75

No. 3 sottom Plate, including Sharpening, ... 2 00

Sharpeuing Chppers, not our own make, 75

Our Hair Clipper Plates Cannot be Applied to Other Clippers.

1f other parts are needed they are charged extra. We cannot be responsible

if the teeth b—*- *- -' -^entng. 1f Chppers are to be returned by mail, fifteen

cents sb> - noatage.
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TARN REELS.

FOR USE 1N CONNECT1ON W1TH

Roving Scales and Yarn Testers,

For Obtaining the Stretch, Strength and

Number of Cotton, Woolen,

and Worsted Tarns.
 

Price, $25 00.

The cut illustrates a Yarn Reel specially adapted for accu

rate reeling of line yarns.

The reel is 54 inches, or one and a naif yards, in cireum

ference. The dial is graduated into 120 parts, indicating

the number of yards reeled from each spindle. The yarn

fuides and spindles are kept in line with each other while

eeding yarn upon the reel, which is very desirable when

reeling fine yarns. The extra length of yarn guides is of

use in increasing the friction upon the yarn by taking a

half-turn or more of yarn around them. The automatic

feed motion lays the yarn flat upon the reel, thus securing

accurate and uniform measurement and consequently cor

rect results as to stretch, strength and oi umbering. See our

printed tables for use in connection with this reel, for num

bering cotton, linen, woolen and worsted yarns.

The bright spot on the web of the worm wheel is to sbow

when the zero upon the dial approaches the index point,

and thus assists the operator to stop promptly on the strik

ing of the bell.

Made with four or seven spindles.

35 inch Reel carried in stock.
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ROV1NG OR YARN SCALES.

OLD STYLE.

 

No. 91a. Price, $8 00.

The beam is graduated into 100 parts, indicating grains.

Four weights, 100, 200, 400 and 800 grains, are furnished

with each scale.

A table sbowing the weights of all numbers of yarn in

grains, a description of the scales and the uses to which it

can be applied, is furnished with each.

ROV1NG REEL

To Accompany the Roving and Yarn Scales.

Price, $I4 00.

 

For reeling small quantities of roving, trHWlnn unl JHti1

and also to determine the number of twlet I« yatu,

Cireumference of large drum W.
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1MPROVED

ROV1NG OR YARN SCALES.

For Accurate Weighing.
 

No. 910. Price, $10 00.

These scales will weigh one pound by tenths of grains

or one seventy-tbousandth part of one pound avoirdupois,

rendering them especially welladapted foruscin connection

with Yarn Reels, for the numbering of yarn from the weight

of hank, giving the weight in tenths of grains to compare

with tables. They are also useful for the weighing of any

small articles, colors, drugs etc., for computation of large

quantities, or for postal scales. The finished parts are

nicke1-plated and the stand japanned and ornamented. Ten

halancing weights accompany each scale, viz. 1 One each

of 20, 30, 50, 100, 200, 300, 500, 1000, 2000 and 3000 grains; the

30 grains on the beavr 'veing each divided into 10 parts.

One pound avoirdupois = 7000 grains.

1-2 " " =3500

14 " " =1750 "

.1-8 " " = S75 "

One ounce " = 437.5 **
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SAMPLE WE1GH1NG SCALES.

 

No. 911. Price, $10 00.

These scales will weigh one pound by ten tbousandths of

a pound. They are well adapted for weighing small arti

cles, screws, samples of paper, color, drugs, Ac, for the

purpose of computing large quantities. They also answer

as postal scales. The finished parts are all nickel-plated,

and the stand is japanned and ornamented. Nine halancing

weights accompany the scales, viz. 1 One each respectively

of 100, 200, 100, 800, 1000, 2000, 2000, 4000 ten tbousandths, and

also one ounce weight for postage weighing.

7000 grains equal one pound avoirdupois.

One ten tbousandth of a pound equals 7-

156 14 '

312 1-2 "

J68 3-4 "

825 "

2500 "

5000 "

7500 "

'-10 of a grain.

1-4 of an ounce.

12 "

3-4 "

1 " "

1-4 of a pound.

1-2 " "

3-4 "

We also make scales to weigh by the metric system to

1-100 gramme. Weights, 1, 2, 5, 10, 20, 40, 60, 100, 100, and 200

grammes.
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STANDARD CAST 1RON

SURFACE PLATES.

 

We havc in stock a variety of slzee, to which we frequently

make additions, all of which are uniform in style.

These plates aro usually sold singly, not in pairs, as shewn

1ncut. Unless otherwise specified, price is quoted for a single

plate, with box and cover.

Slic. Weight. Price Each. Slu. Weight. Price Each.

8U"x 4" 31bs. $2 50 12"x 24" l00lbs. $35 00

S>/2 x 12 10 5 00 14 xl4 50 22 00

4 x 15 20 7 25 14 xl8 65 29 00

4^ x 6 5 3 25 14 x21 95 35 00

6 x 16 25 9 50 15 x 30 160 54 00

6x6 10 4 25 16 x 16 65 29 00

6 x12 20 8 50 16 x 48 SS0 99 00

6 x26 50 17 00 18 xl8 80 37 00

6 x50 120 37 00 18 x24 130 50 00

6% x 18 30 15 00 18 x36 230 66 00

7 x 7M 10 0 25 20 x30 215 72 00

7 xl0 15 8 00 22 x80 1070 239 00-

8 xl-2 20 11 00 24 x24 200 68 00

9x9 20 9 00 24 x36 300 104 00

9 xl4 30 14 00 24 x48 445 140 00

10 x 15 35 17 00 24 x60 670 182 00

10 .\ 30 100 36 00 30 x36 430 13100

12 x 12 30 16 00 36 x68 1025 300 00

12 x 18 53 25 00
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CAST 1RON STRA1GHT EDGES.

 

These Straight Edges are of a form best

adapted to retain a straight line.

The edge of each is scraped to form a true

surface, and the straight edges when thus made

are indispensable in the proper scraping of the

ways of planer and lathe beds, etc.

Size, Price. Weight.

*18"x .1 1-2" $7 00 5 lbs.

*24 x 1 5-8 9 50 8 "

*30 x 1 3 4 12 00 13 "

*36x1 7-8 15 00 17 "

f4S x 2 20 50 35 "

f«0 x 2 1-8 26 50 48 "

fH x 2 1-4 33 00 72 "

J84 x 2 5-16 36 00 119 "

I96 x 2 3-8 39 00 145 "

f120 x 2 1-2 50 00 195 "

}Jl80 x 3 1-2 832 "

* Price includes box with cover, f Price includes cover only.

\ Made to ord>>r onlv. Price upon application.
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TEST 1ND1CATOR.

No. 458. English Measure.

No. 470. Metric Measure.

l^w* 

This 1ndicator is especially useful to tbose erecting or

inspecting machines. 1t is possible by its use to readily

determine the degree of inaccuracy of a plane surface on

the top, bottom or side of a piece of work or to easily

ascertain the amount of end movement, for example, of a

spindle or the extent to which a spindle runs out of true.

The upright post, or stand, may be clamped at any point

upon the base by the knurled nut. The sleeve which

carries the arm may be fastened at any height on the

post or turned around the post to bring the arm on either

side. The'arm turns in the sleeve and may be set at any

angle relative to the hase or may be inverted so that tbe

]ioint brought in contact with the work will be downward

instead of the position sbown.

The movement of this point is magnified a number of

times by the length of the index finger or lever and its

movements may be read upon the graduations sbown.

The indexing finger may be adjusted and brought to zero

by the knurl headed screw shewn whatever may be the

position of the arm.

A split block and angular post is furnished with the

indicator.

The length of the hase is 8", the height of the post 9" and

+,ne graduations read to tbousandths of an J-** * ' '

road to 1-50 m/m.

rice, $15 00,
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D1AL TEST 1ND1CATOR.

No. 472.

Price, $45 00.

 

This 1ndicator is especially serviceable to tbose erecting

or inspecting machines, as it is possible to readily determine

the degree of inaccuracy of a surface ou the top, bottom or

side of a piece of work, to ascertain the amount of end

movement, for example, of a spindle, or the extent to which

a, spindle or arbor runs out of true.

The upright post or stand can be clamped at any point

upon the hase and the sleeve that carries the arm can be

clamped at any height ou the post or turned around the

post to bring the arm on either side. The arm turns in the

sleeve and can be set at any angle relative to the hase or it

can be removed from the post and used independently, as

in the tool post of a lathe.

The movement of the point that bears against the work is

magnified about 50 times and is indicated by the pointer on

the dial, which is about 1 34" in diameter and plainly grad

uated to read to tbousandths of an inch. The upper end of

spindle is provided with jaws for measuring sheet metal

etc. The spindle has a movement of 1-2". t

Stops are furnished for use on the under side of the hase

against perpendicular or angular surfaces.

The length of the hase is 8" and the height of the post 9".

Each tool is neatly packed in a substantial box fitted for

* "ng the various parts when not in use.
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MERCURY PLUMB BOBS.

These Plumb Bobs are made of solid

steel rod, bored oat and filled with mer

cury, or quicksilver, which makes them

unusually heavy, in proportion to their

size, and the centre of gravity low. The

cut at the left shows the manner in which

these Plumb Bobs are constructed. The

comparatively small diameters allow them

to be used close to corners and

walls, and are not easily affected

f by draughts of air, as well as al

lowing them to be carried or

packed in small spaces.

The points are hardened, and the bodies

and points are ground. The Plumb Bobs

are nickel-plated, and each is furnished

with a braided silk line. The 3J oz. can

easily be carried in the vest pocket.

rto. 793, 3 1-2 oz., 4" long, 1-2" dlam., »1 00.

No. 794, 6 " 4 1-2 " 6-8 " ISO

No. 795, 12 " 5 3-8 " 7-8 " 1 00.

No. 796, 16 "6 " 1 «■ I 50.

'.-&,
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SHEET METAL GAUGE.

 

No. •742. Price, $10 00.

This Gauge will measure to 1-4" by tbousandths of an

inch, and is found a convenient and substantial tool for

Jewelers, Silversmiths, Sheet Metal Rollers and Workers,

Rubber and Paper Manufacturers, Type Founders, etc.

The frame A is of cast iron, japanned, and supports the

measuring mechanism. The arm B is fastened to the frame

and bolds the measuring screw J1 and the adjusting screw

C. The knurled thumb screw D is for operating the meas

uring screw and the movable dial. The movable dial is of

German silver and the graduations are read by means of the

pointer shewn at the right of arm B. Provision is made for

compensation for wear.



8S«

STANDARD 1NTERNAL

AND EXTERNAL CYL1NDR1CAL

GAUGES.

 

These Standard Internal Cylindrical Gauges,

or Plugs, and Standard External Cylindrical

Gauges, or Rings, are made in the most careful

manner, and furnish gauges for accurate meas

urements.

These Gauges are furnished singly, of any

desired size, and also in regular sets contain

ing sizes from one-quarter inch to two inches,

inclusive, varying hy sixteenths of an inch.

Metric Gauges are also carried in stock, in

sizes from 6 m/m to 50 m/m, varying by 1

m/m ; and from 55 m/m to 100 m/m, varying

by 5 m/m. .

Gauge Circular sent On application.

For Prices, see opposite page.
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PRICES OP

STANDARD INTERNAL AND EXTERNAL

CYLINDRICAL GAUGES.

 

Sizes. 1nternal. External. soth.

1-4" $3 00 $4 45 $7 45

5-16 3 00 4 60 7 60

3-8 3 10 4 75 7 85

7-16 3 20 4 90 8 10

1-2 3 30 6 05 8 35

9-16 3 40 6 20 8 60

5-8 3 50 5 36 8 85

11-16 3 60 6 50 9 10

3-4 3 70 6 66 9 35

13-16 3 80 5 80 9 60

7-8 3 90 5 95 9 85

15-16 4 00 6 10 10 10

1 4 10 6 25 10 35

1 1-16 4 20 6 50 10 70

1 1-8 4 30 6 75 11 05

1 3-16 4 40 7 00 11 40

1 1-4 4 50 7 25 11 75

1 5-16 4 65 7 50 12 15

1 3-8 4 80 7 75 12 55

1 7-16 4 95 8 00 12 95

1 1-2 5 10 " 8 25 13 35

1 9-16 5 25 8 50 13 75

1 5-8 5 40 8 75 14 15

1 11-16 5 55 9 00 14 55

1 3-4 5 70 9 25 14 95

1 13-16 5 85 9 50 15 35

1 7-8 6 00 9 75 15 75

1 15-16 6 15 10 00 - 16 15

2 6 30 10 25 16 55

2 1-16 7 00 11 00 18 00

2 1-8 7 15 11 25 18 40

2 3-16 7 30 11 50 18 80

2 1-4 7 45 11 75 19 20

2 5-16 7 60 12 00 19 60

2 3-8 7 85 12 25 20 10

2 7-16 8 10 12 50 20 60

2 12 8 25 12 75 21 00

2 9-16 8 40 13 00 21 40

2 5-8 8 65 13 25 21 80

2 11-16 8 70 13 50 22 20

2 3-4 8 85 13 75 22 60

2 13-16 9 00 14 00 23 00 tm

2 7-8 9 15 14 25

^^

23

2 15-16 9 30 14 50

3 9 45 14 75 m

22 20

22 60

r



STANDARD REFERENCE D1SKS.
 

The Disks nre used, generally witbout handles, for setting

calipers, testing measuring tools, and reference for sizes in

sbop practice.

With handies, they are used in place of Standard Cylindri

cal Gauges, but are not recommended for constant use as

substitutes for these.

These Disks are of steel, hardened, andaccurately ground.

A complete set consists of 45 disks, varying by 16tns of an

inch, from 1-4" to 3" diameter, and six handles.

Size. Price. Size. Price Size. Price. Size. Price.

*1-4" $1 50 1" $1 10 1 11-16" *1 40 2 7-16" $1 80

*5-18 1 50 1 1-16 1 10 1 3-4 1 40 2 1-2 1 80

3-8 90 1 1-8 1 10 1 13-16 1 55 2 9-16 1 95

7-16 90 1 3-16 1 10 1 7-8 1 55 2 5-8 1 95

1-2 1 00 1 14 1 10 1 15-16 1 55 2 11-16 1 95

9-16 1 00 1 5-16 1 25 2 1 55 2 3-4 2 10

5-8 1 00 1 3-8 1 25 2 1-16 1 65 2 13-16 2 10

11-16 1 00 1 7-16 1 25 2 1-8 1 65 2 7-8 2 25

3-4 1 05 1 1-2 1 25 2 3-16 1 65 2 15-16 225

13-16 1 05 1 9-16 1 40 2 1-4 1 65 3 225

7-8 1 05 1 5-8 1 40 2 5-16 1 80

15-16 1 05 2 3-8 1 S0 -

PR1CES OF HANDLES.

For 3-8" to 9-16" Disks, $0 65 | For 1 1-8"to 1 3-4"Disks, $0 86

For5-8"tol 1-16"Disks, 75 | Forll3-16"to 3"Disks, 90

Metric Gauges are also carried in stock, in sizes from 6 m/m

to 50 m/m, varying by 2 m/m ; and 55 m/m to 100 m/m, vary-

ingby 5 m/m.

Special Sizes made to order.

Sizes marked * are furnished with Handles.
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STANDARD CALIPER GAUGES.

 

These Gauges are hardened and ground accurately, one

end for outside and the other for inside measurement. By

their use, mistakes in the setting of calipers and variations

in measurements by different workmen, will be in a great

measure avoided. Their form gives lightness and strength,

making them preferable to plugs and rings for frequent use.

As furnishing convenient and reliable standard sizes for

every day use in the worksbop, they are of great advantage

and their use will contribute to uniformity in the production

of the working parts of machinery.

1 These Gauges are furnished separately of any desired

size to three inches. Sizes larger than three inches are made

in two parts for convenience in handling. They are also

supplied in sets; each full set, neatly arranged in a box, con

tains sizes from one-quarter inch to two and one-half inches

diameter, varying by sixteenths of an inch up to two inches

diameter and above that by eighths of an inch.
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STANDARD

END MEASURING RODS.

W1TH SPHER1CAL ENDS.

English or Metric Measure.

The Stnudard End Measuring Rods

ure made of steel, hardened on the

ends and accurately ground, so that

the ends are sections of true spheres

having diameters equal to tbose of the

length of the rods. These Rods can he

used for measuring rings, cylinders

etc., setting calipers, comparing

gauges or other work of like charac

ter and are especially useful for

measuring parallel surfaces, as the

Spherical Ends will pass by such sur

faces witbout cramping, as would

spheres of like diameters.

We furnish them in all lengths from

3" to 1«", inclusive. The Rods from

3" to 6" are 3-8" in diameter and larger

than 6", 12" in diameter.

PR1CE L1ST.

 

Length. Price. Length. Price.

3" $1 40 10" $2 80

4 1 60 11 3 00

5 1 80 12 3 20

6 2 00 13 3 40

7 2 20 14 3 60

s 2 40 15 3 80

0 2 60 16 4 00

A1L intermediate sizes furnished at

the price of the size next larger given

in the list.

Metric Sizes. Prices upon applica

tion.
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STANDARD CAL1PER GAUGES.
 

Prices. Prices. Prices.

soth Single soth Single Both Single

Enda End Ends End Ends End

Fnshd. Fnshd. Fnshd. Fnshd. Fnshd. Fnshd

1-4" $2 50 $1 40 1 3-16" $2 85 $1 56 2 1-8" $4 00 $2 20

5-16 2 50 1 40 11-4 2 90 1 60 2 3-16 4 10 2 30

3-8 2 50 1 40 1 5-16 2 95 1 60 2 14 4 20 2 30

7-16 2 50 1 40 13-8 3 00 1 65 2 5-16 4 30 2 30

1-2 2 50 1 40 1716 3 05 1 65 2 3-8 4 40 2 40

9-16 2 50 1 40 11-2 3 10 1 70 2 7-16 4 50 2 40

5-8 2 50 1 40 19-16 3 20 1 75 2 1-2 4 60 2 50

11-16 2 50 1 40 15-8 3 30 1 80 2 9-16 5 00 2 80

3-4 2 50 1 45 1 11-16 3 40 1 90 2 5-8 5 25 2 90

13-16 2 55 1 45 13-4 3 50 2 00 21M6to
5 50 3 00

7-8 2 60 1 45 1 13-16 3 60 2 00 2 3-4

15-16 2 65 1 45 17-8 3 70 2 I0 2 13-16 to
6 00 330

1 2 70 1 50 1 15-16 3 80 2 10 2 15-16

1 1-16 2 75 1 50 2 3 90 2 20 3 6 50

11-8 2 80 1 55 J 2 1-16 3 95 2 20

THE FOLLOW1NG S1ZES ARE MADE 1N TWO PARTS.

Size.
Price,

soth Parts.

Price,

One Part
Size.

Price,

soth Parts.

Price,

One Part.

3" to 3 1-4"

3 5-16 to 3 1-2

3 9-16 to 3 3-4

3 13-16 to 4

$6 50

7 00

$3 25

3 50

4 1-16"to 5" $8 50

9 00

9 50

$4 25

4 505 1-16 to 6

7 50 3 75 6 1-16 to 7 4 75

8 00 4 00 7 1-16 to 8 10 00 5 00

EXTERNAL END ONLY.

8 1-16" to 9", . Price, $5 65 1 10 1-16" to 11", Price, $7 00

9 1-16 to 10, . Price, 6 25 | 11 1-16 to 12, Price, 8 00

Metric Gauges are also carried in stock, in sizes from 6 m/m

to 100 m/m, varying by 1 m/m ; 6 m/m to 50 m/m, varying by

2 m/m ; and 105 m/m to 150 m/m, varying by 5 vaf^^^^

Prices furnished on application.
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LIM1T GAUGES.

 

 

EXTERNAL

 

INTERNAL
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L1M1T GAUGES.

The accurate production of duplicate parts, as required

in the economical manufacture of machinery, tools, instru

ments etc. demands accurate Gauges and, in order to

secure the most economical production, Limit Gauges are

necessary to avoid time being wasted in linishing the work

unduly accurate and still leaving it so that two or more

part* when brought together will lit suiliciently well to meet

requirements. *

The advantages derived from the use of Limit Gauges

are being appreciated more and more, as, by their use, the

time consumed in testing and gauging is reduced to a mini

mum, and the duplication of parts is insured.

Our facilities in the Gauge department enable us to furnish

Gauges of any required form or degretof accuracy.

We are pleased to give the benefit of our extended expe

rience in the use 'of these Gauges connected with the manu

facture of machinery and tools and to assist in selecting the

Gauges best suited for any special work.

The cuts sbown on opposite page represent the most com

mon form of 1nternal and External Limit Gauges, such as

we have found well adapted for our work.

The two ends of Gauges of this type are of different shape.

The workman is thus enabled to easily and quickly distill-

quish the large from the small end witbout looking at the

sizes stamped upon the Gauge.

These Gauges are not only used as references for finishing

operations but are of great advantage in roughing work for

linishing. When used in this way the same amount of stock

is left on each piece, thus enabling the operator, wbo finishes

the pieces, to work to better advantage than if they were of

various sizes.

Prices are quoted on Limit or Special Gauges of ail descrip

tions when specifications, drawings or samples of work are

sent. '

The degree of accuracy required sbould be plainly stated

in tbousandths or fractions of a tbousandth of an inch.

.
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GROUND FLAT STOCK.

This Stock is of service not only in tool work for making

flat gauges, test tools, " jig work," etc., but in all work re

quiring steel of a definite thickness.

This steel is of first quality, cut the length of the sheet,

annealed, and ground to within a limit of .001" of the given

thickness.

PRICES.

Size in 1nchess.
Price per

Pound.
Size 1d 1nches.

Price per

Pound.

1-16 3-16

2 x 18 x 1-16 $0 80 2 x 18 x.3-16 $0 45

2 1-2 x 18 x 1-16 0 80 2 1-2 x 18 x 3-16 0 4ft

3 x 18 x 1-16 0 80 3 x 18 x 3-16 0 45

8 1-2 x 18 x 1-16 0 80 3 1-2 x 18 x 816 0 45

4 x 18 x 1-16 0 80 4 x 18 x 3-16 0 45

3-32 7-32

2 x 18 x 3-32 0 65 2 x 18 x 7-32 0 45

2 1-2 x 18 x 3-32 0 65 2 1-2 x 18 x 7-32 0 45

3 x 18 x 3-32 0 65 3 x 18 x 7-32 0 45

8 1-2 x 18 x 3-32 0 65 8 1-2 x 18 x 7-32 0 45

4 x 18 x 3-32 0 65 4 x 18 x 7-32 0 45

1-8 1-4

2 x 18 x 1-8 0 50 2 x 18 x 14 0 40

2 1-2 x 18 x 1-8 0 50 2 1-2 x 18 x 14 0 40

3 x 18 x 1-8 0 50 3 x 18 x 14 0 40

3 1-2 x 18 x 1-8 0 50 3 1-2 x 18 x 14 0 40

4 x 18 x 1-8 0 50 4 x 18 x 14 0 40

5-32

2 x 18 x 5-32 0 50

2 1-2 x 18 x 5-32 0 50

3 x 18 x 5-32 0 50

8 1-2 x 18 x 5-32 0 50

4 x 18 x 5-32 0 50

Other sizes furnished to order. Prices upon application.
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M1CROMETER CAL1PERS.

Micrometer calipers form convenient and accurate instru

ments for tine external measurements. They are made in

different sizes and styles to measure all sizes to twenty-four

inches. They are graduated to read to tbousandths of an

inch, but one-half and one-quarter tbousandths are readily

estimated. Some of the calipers have verniers by which sizes

can be obtained to ten-tbousandths. We also furnish some

of these instrumepts to read to hundredths of a millimetre

instead of to tbousandths of an inch.

The gauge screws, except in Calipers Nos. 1 and 71, are

encased and protected from dirt and liability to injury. The

parts most subject to wear are hardened and means of adjust

ment are pro-vided to compensate for wear of the screw or

nut. The decimal equivalents stamped on the frame are

very convenient and render possible the immediate expres.

sion of readings in eighths, sixteenths, thirty-seeonds and

sixty-fourths of an inch. When graduated to read to hun

dredths of a millimetre, the tables of decimal equivalents are

omitted.

The chief mechanical principle embodied in the construc

tion is that of a screw free to move in a fixed nut. An open

ing, to receive the work to be measured, is afforded by the

hackward moveinentof the screw and the size of the opening

is indicated by the graduations.

The pitch of the screw c, is forty to the inch. The gradu

ation of the hub, a, in a line parallel to the axis of the screw,

is forty to the inch and is figured 0, 1, 2, etc., every fourth

division. As the graduation conforms to the pitch of the

screw, each division equals the longitudinal distance tra.

versed by the screw in one complete rotation and shews

that the caliper has been opened one-fortieth or .025 of au

inch. The beveled edge of the thimble, 11, is graduated

into twenty-live parts and figured every fifth division, 0, 5,

10, 15, 20. Each division, when passing the line of gradual

tions on the hub, indicates that the screw has made one

twenty-fifth of a turn ami the opening of the caliper

increased one twenty-fifth of one-fortieth, or one tbousandth

of an inch.

Hence, to read the caliper, multiply the number of divi

sions visible on the scale of the hub by twenty-five and add

the numberof divisions on the scale of thethimb

to the lino coincident with the line of graduatio

 

imble from zero

.

^
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M1CROMETER CAL1PER No. 1.

(Pocket Sheet Metal Gauge.)

Price, $4 oo. In Morocco Case, $4 50.

 

This Caliper ls sbown

full size and measures

all sizes less than three-

tenths of an inch by

tbousandths of an inch.

M1CROMETER CAL1PER No. 2.

English or Metric Measure.

Price, $4 50. With Ratchet Stop, $5 00.

Morocco Case, $0 50.

ThisCaliperls sbown fall

size and measures all sizes

less than one-half inch by

1000thsof an inch. This Cal

iper isnlsomade to measure

all sizes less than 13 milli

metres by l00ths of a milli

metre. When so made the

table of decimal equivalents

is omitted.

M1CROMETER CAL1PER No. 3.

Price, $5 50. With Ratchet Stop, $6 00.

Morocco Case, $0 50.

Thds Caliper differs from Micrometer Caliper No. 2, Eug-

liflh, onlv in being graduated to read to ten-tbousandths, as

well as thousandths of an inch.
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RATCHET STOP

FOR M1CROMETER CAL1PERS.

Patented November 6, 1894.

For Micrometer Calipers with Ratchet Stop

add 50 cents to the regular price.

The Ratchet Stop can he furnished with

any of our Micrometer Calipers. 1t is found

convenient where a number of measure

ments have to be quickly taken, as it

enables the objects measured to be sub

jected to the same degree of pressure.

in opening the tool, the pawl positively

engages the ratchet so that it cannot rUp

by, thus making the Ratchet Stop positive

in its return.

The ratchet and pawl are hardened.

M1CROMETER CAL1PER No. 4.

English or Metric Measure.

Price, $4 50. With Ratchet Stop $5 00.

Morocco Case, $0 50.

 

 

This Caliper meas-

uves all sizes less than

one-half inch by tbou

sandths of an inch.

The outer end of the

frame is the same size

as the measuring spin

dle, and the edges of

the measuring surfaces

are not beveled but are left square. This Caliper is also

made to measure all sizes less than thirteen millimetres r-

hundredths of a millimetre. When so made the table

decimal equivalents is omitted



336

M1CROMETER CAL1PER No. 4-A.

English or Metric Measure.

Price, $4 50. With Ratchet Stop, $5 00.

Morocco Case, $0 50.

Patented Deccmbcr 30, VMH.

 

This Caliper meas

ures all sizes less than

one-half inch by tbou

sandths of an inch.

The outer end of the

frame is the same size

as the measuring spin

dle and the edges of

the measuring surfaces are left square. Each Caliper is

provided with a clamp ring which clamps the spindle and

preserves the setting.

This Caliper is also made to measure all sizes less than

thirteen millimetres by hundredths of a millimetre. When

so made the table of decimal equivalents is omitted.

M1CROMETER CAL1PER No. 5.

Price, $5 50. With Ratchet Stop, $6 00.

Morocco Case, $0 50.

This Caliper differs from Micrometer Caliper No. 4, Eng

lish, only in being graduated to read to ten theusandths, as

well as tbousandths of an inch.
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M1CROMETER CAL1PER No. 5-A.

Price, $5 50. With Ratchet Stop, $5 00.

Morocco Case, $0 50.

Patented December 30, 1902.

This Caliper differs from Micrometer Caliper No. 5 only

in having a clamp ring which clamps the spindle and pre

serves the setting.

M1CROMETER CAL1PER No. 6.

For Electricians.

Price, 50. With Ratchet Stop, $6 oo.

Morocco Case, $o 50.

 

Z. 3-31-iSoWrvy^

This Caliper, arranged for

" the users«i wire foxeiectri.

cal purposes, measures all

sizes to 0000, B & S. Gauge,

bvl0thsof mils. The equiv

alents, expressed inmils.of

the different sizes of wire

from 0000 to 20, B&S.Gauge,

are stamped on one side of the frame and the cireular mils

of the same size on the other.

Three formulas are stamped on the thimble 1 one for the

weight, length in feet and diameter being known; one, for

length in feet, weight and diameter being known; and one

hms per hun

known,

for resistance of commereial copper wire, in olm

dred feet at 7o° F., length and diameter being km

M1CROMETER CAL1PER No. 7.

For Electricians.

Price, $5 50. With Ratchet Stop, $5 oo.

Morocco Case, $o 50.

This Caliper differs from Micrometer Caliper No. 6, only

in that the equivalents stamped on one side of the frame are

for wire from 21 to 44, B. & S. Ga 1 the resistance of

commereial copper wire, in or"- *-M feet at 7.->° F.,

id the same sizes on the othc
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M1CROMETER CAL1PER No. 8.

English or Metric Measure.

Price, $5 50. With Ratchet Stop, $6 oo.

Morocco Case, $o 50.

Patented July 28, 1891; Dec. 30, 1902.

This Calipcrlssbown full size and measures

all sizes less than an incii by theusandths of

an inch. The adjustment of the measuring

screw is made by an adjustable threaded nut

which produces t he necessary friction by bind

ing the thread evenly, on the angle, thus obvi

ating the use of slots.

Every Caliper is provided with a clamp ring

vhich elampa the spindle and preserves the

setting.

This Caliper is also made to measure all

sizes less than twenty-live millimetres by

hundredths of a millimetre. When so made,

1 table of decimal equivalents is omitted.
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M1CROMETER CAL1PER No. 10.

Price, $6 50. With Ratchet Stop, $7 00.

Morocco Case, $0 50.

Patented July 28, 1891, and December 30, 1902.

This Caliper differs from Micrometer Caliper No. 8, only

in being graduated to read to ten-tbousandths of an inch by

a Vernier on the front of the harrel.

Every Caliper is provided with a clamp ring which clampg

the spindle and preserves the setting.

M1CROMETER CAL1PER No. 14.

For Measuring the Thickness of Tubing.

Price, $4 50. With Ratchet Stop, $5 00.

Morocco Case, $0 50.

 

This Caliper, shewn full size, is designed especially to

meet the demand for an instrument to mtasurc accurately

the thickness of tubing and is well adapted for use in Tube

,Torks, Boiler Sbops, Bicycle Manufactories ete.

1t will measure the thickness of tubing from 5-Hi" inside

diameter upward hy 1-1000 of an inch.

The anvil, or fixed measuring point, is rounded on the end

so that it touches at only one point on the insideof the tube

and, the end of the movable spindle being flat, touches at

only one point on the outside, thus giving the exact thickness

of the tube.
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M1CROMETER CAL1PER No. 15.

English or Metric Measure.

Price, $5 oo. With Ratchet Stop, $5 50.

Morocco Case, $0 50.

Thds Cali{HT 1s sbown full size in cut,

1hm1 meii.urcs all si/..*s lr-- than an inch

by tbousandths of an inch.

This Caliper is also made to measure

all sizes less than twenty-five millimetres

hy hundredths of a millimetre. AYhen so

made, the table of decimal equivalents is

omitted.
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M1CROMETER CAL1PER No. 16.

Price, $6 oo. With Ratchet Stop, $6 50.

Morocco Case, $0 50.

This Caliper differs from Micrometer Caliper No. 15, Eng

lish, only in being graduated to read to ten-theusandths as

well as tbousandths of an inch.

M1CROMETER CAL1PER No. 17.

English or Metric Measure.

Price, $5 50. With Ratchet Stop, $6 00.

Morocco Case, $0 50.

This Caliper differs from Micrometer Caliper No. 15, only

in having a Clamp Screw which clamps the spindle and

preserves the setting.

Wooden Handle. This Caliper is furnished, when desired,

with a wooden handle attached to the bow. The handle is

about 2 3-4" long. The Clamp Screw is provided with wings

instead of a knurled head. Price, $1 50, in addition to prices

given above.

M1CROMETER CAL1PER No. 18.

Price, $6 50. With Ratchet Stop, $7 00.

Morocco Case, $0 50.

This Caliper differs from Micrometer Caliper No. 17, Eng

lish, only in being graduated to read to ten-tbousandths as

well as tbousandths of an inch.

SOFT LEATHER

CASES FOR MICROMETER CALIPERS.

Price, .... 15 Cents.

These cases are convenient for tbose wbo wish to carry a

Micrometer Caliper in the pocket.
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M1CROMETER CAL1PER

No. 19.

English or Metric Measure.

Price, $5 oo. With Ratchet Stop, $5 50.

Morocco Case, $0 50.

Thin Caliper is sbown full size in cut and

measures all sizes less thnn an inch by tbou

sandths of an inch. The outer end of the frame

fn the same size as the measuring spindle, and

the edges of the measuring surfaces are not

beveled but are left square.

Metric Measure. This Caliper is also made to

read lo hundredths of a millimetre.

 

M1CROMETER

CAL1PER No. 20.

Price, $5 00. With Ratchet Stop. $6 50.

Morocco Case, $0 50.

This Caliper differs from Micrometer Caliper No. 19, Eng.

lish, only in being graduated to read to ten-theusandths, as

well as to tbousandths of an iueh.
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M1CROMETER CAL1PER No. 21.

Price, $5 50. With Ratchet Stop, $7 00.

Morocco Case, $0 50.

This Caliper is sbown full size in cut amd

measures all sizes less than an inch by

ten-tbousandths, as well as tbousandths of

an inch. The outer end of the frame is the

same size as the measuring spindle, and

the edges of the measuring surfaces are

not beveled but are left square. 1t will

gauge under a sheulder, or measure a

small projection on a plain surface.

A Clamp Screw 1s

provided hy which

the measuring

spindle ran he held

in any desired

position.

This Caliper is

also made to rneus-

ure all sizes less

than twenty . five

millimetres by

hundredths of a

millimetre. When

so made, the table

of decimal equiva

lents is omitted.
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M1CROMETER CAL1PER No. 22.

English or Metric Measure.

Price, $5 50. With Ratchet Stop, $6 oo.

Morocco Case, $o 50.

Thls Caliper differs fi-om Mlnomcter

Caliper No. 19, only in having; 1i Clamp

8crew, which cramps the spindle and

preserves the setting.

1 1nch

M1CROMETER HEADS.

English or Metric Measure.

Graduated to read to tbousandths of an

inch.

Price, $3 50.

With Ratchet Stop, $4 00.

Graduated to read to tbousandths and

ten-tbousandths of an inch.

Price, $4 50.

With Ratchet Stop, $5 00.

These Micrometer Heads are readily

attached to machines or tools, when fine

adjustments are required?

Length, from lower end of barrel to

sboulder, 3-4"; diameter, 3-8".

Metric Measure. This head is also fur

nished to read to hundredths of a milli

metre.
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M1CROMETER CAL1PER No. 23.

O. S. STANDARD GAUGE FOR SHEET AND -

PLATE 1RON AND STEEL.

Price , $5 oo. With Ratchet Stop , $5 50.

Morocco Case, $0 50.

The Caliper is shewn full size in cut, and is

graduated to shewtheweight ofsheetorplate

iron or steel in ounces per square foot. 1t

measures all thicknesses lessthan 0000000,

or approximately J£", each of the divisions

on the thimble indicating an ounce and each

division on the harrel, 20 ounces.

By the table of equivalents stamped on

the frame of the Caliper, the gauge number

of the sheet or plate can be quickly deter

mined when its weight per square foot has

been ascertained.

Special descriptive circular sent en

application.
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M1CROMETER CAL1PER No. 30.

English or Metric Measure.

Price, $8 oo. With Ratchet Stop, $8 50.

Morocco Case, $0 75.

Patented August 10, 1887.

This Caliper measures nil sizes less than two inches by

theusandth* of an inch. The edged of the measuring suf-

lares are not beveled but left square.

Thiri1 aliper 1m also made to measure all sizes less than

iiliv millimetres bv hundredth* of a millimetre. When so

made the table of decimal equivalents is omitted.

M1CROMETER CAL1PER No. 31.

English or Metric Measure.

Price, $8 50. With Ratchet Stop, $9 00.

Morocco Case, $0 75.

Patented August l6, 1887.

This Caliper dl tiers from Micrometer Caliper No. 30, only

in having 11 Clump Screw which clumps the spindlc ami

preserves thc setting.

M1CROMETER CAL1PER No. 32.

Price, $9 oo. With Ratchet Stop, $9 50.

Morocco Case, $0 75.

Patented August H>, 1S87.

This Caliper differs from Micrometer Caliper No. 30, only

in being graduated to read to ten-tbousandths as well as

tbousandths of an inch.

M1CROMETER CAL1PER No. 33.

Price, $9 50. With Hatchet Stop, $10 oo.

Morocco Case, $o 75.

Patented August 16, 1887.

This Caliper di iters from Micrometer Caliper No. 32, only

in having a Clamp Screw which clamps the spindle and

preserves the setting.

A Standard Gauge, to be used in adjusting the Caliper, is

sent with each one of the above.
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M1CROMETER CAL1PER No. 38.

English or Metric Measure.

Price, $5 oo. With Ratchet Stop, $5 so.

Morocco Case, $o 75.

This Caliper 1h sbown neurlv full size nnd mcasures all

sizes above one inch and less than two inches by tbou

sundlhs of an inch.

The outer end of the frame is the same size as the mens

tiring spindle and the edges of the mcasuring surfaces are

not beveled but are left square. 1t (>auses uudui-u sheulder

or measures a small projection on a plain surface.

This Caliper is also inadc to measure all sizes between

twenty-live and fifty millimetres bv hundredths of a milh

metre. When so made, the table of decimal equivalents is

omitted.

M1CROMETER CAL1PER No. 39.

English or Metric Measure.

Price, $6 50. With Ratchet Stop, $7 00.

Morocco Case, $0 75.

This Caliper differs from Micrometer Caliper No. 38, only

in having a Clamp Screw which clamps the spindle and

preserves the setting.

M1CROMETER CAL1PER No. 40.

Price, $7 oo. With Ratchet Stop, $7 50.

Morocco Case, $0 75.

This Caliper differs from Micrometer Caliper No. 3.",

English measure, only in being graduated to lead to ten-

tbousandths as well as thousandths of an inch.

M1CROMETER CAL1PER No. 41.

Price, $7 50. With Ratchet Stop, $8 00.

Morocco Case, $0 75.

This Caliper differs from Micrometer Caliper No. 40, only

in having a Clump Screw which clamps the spindle anil

preserves the setting.

A Standard Gauge, to be used in adjusting the Caliper, is

sent with each one of the above.
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M1CROMETER CALIPER No. 45.

English or Metric Measure.

Price, $8 oo. With Ratchet Stop, $8 50.

Morocco Case, $0 75.

Patented Aug. 10, 1887; July 2.U )800; Dec. 30, 1002.

This Caliper is shewn nearly full size and measures all

sizes leu tluui two inches lay tbousand1 hs of an hich. 1t is

similar in general design lo the Nos. Hand 10. Thie Caliper

is hlho m miIi* 10 measure nil sizes les•* than lifty millimetres

hy hundredths of a m11Hmetre. When so made, the table

of decimal equivalents is omitted.

Eveiy Caliper 1k provided with a clamp ring whieh clamps

the spindle and preserves the setting.

MICROMETER CALIPER No. 46.

Price, $9 00. With Ratchet Stop, $9 50.

Morocco Case, $0 75.

Patented Aug. 16, 1887; July 29, 1800; Hoc. 30, 1002.

This Caliper differs from Micrometer Caliper No. 45,

English measure, only in being graduated to read to ten-

tbousaiMi u - as well as tbousandths of an inch.

M1CROMETER CAL1PER No. 47.

English or Metric Measure.

Price, $6 oo. With Ratchet Stop, $5 50.

Morocco Case, $0 75.

Patented July 29, 1890; Dec 30, l1t02.

This Caliper, similar 1n. general design to No. 8, measures

all sizes above one loch and less than two inches, by tbou

sandths of an ineh. The outer end of the frame is the same

size as the measuring spindle and the edges of the meas

uring surfaces are left square.

Every Caliper is provided with a clamp ring which clamps

the spindle and preserves the setting.

Tins Caliperis also made to measureall sizes above 35 and

less than 50 millimetres by hundredths ot a millimetre. When

so made, the table of decimal equivalents is omitted.

M1CROMETER CAL1PER No. 48.

Price, $7 00. With Ratchet Stop, $7 50.

Morocco Case, $0 75.

Patented .1nly 211, 1MX>; Dec. 30, 11102.

This Caliper differs from Micrometer Caliper
English measure, onlv in being graduated to re*"l

tbousandths as well as thousandths of an inch.

A Standard Gauge, to he used in adjusting *

scnt with each of the above.
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M1CROMETER CAL1PER No. 50

English or Metric Measure.

Price, $7 oo. With Ratchet Stop, $7 50.

Morocco Case, $1 00.

This Caliper,

flhown two-thirds

Blze, measures all

eizcs above two

1nches and lees

than three inohes

by theusandths of

an inch.

1t is also made

to measure all

sizes above fifty

millimetres and

less than seventy-

five millimetres

by hundredths of

a millimetre.

M1CROMETER

CAL1PER No. 52.

English or Metric Measure.

Price, $750. With Ratchet Stop, $800. Morocco Case, $t oo.

Patented July 29, 1890; Dec. 30, li»2.

This Caliper differs from Micrometer Caliper No. 50, ou.y

in having a clamp ring by which the measuring spindle can

he held in any desired position.

A Standard Gauge, to he used in adjusting th« (Mi«> <°

furnished with each of the above.
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M1CROMETER CAL1PER No. 55.

English or Metric Measure.

Price, witH Standards, $14 00. With Ratchet Stop, $14 50.

Price, without Standards, $10 00. With Ratchet Stop, $10 50.

Thin Micrometer Caliper is shewn about one-half size.

1t measuree all sizes from 8" to 6" in length ami 6" in

diameter by thousandths of an inch, but one-Calf and one-

quarter tbousandths are easily estimated.

Three anvils are furnished ;* the long anvil measures from

A" to 4", the intermediate from 4" to 5", and the shert one

from 5" to ti".

Each anvil is provided with separate means of adjust

ment for wear. They are easily and quickly inserted 1n

the frame, and are hcit! solidly to their bearings by &

knurled nut.

Means of adjustment for the measuring screw are also

provided.

This Caliper is also made to measure all sizes above 75

and less than 150 millimetres by hundredths of a millimetre.

Standards.

A set of three Standards 1s furnished when desired.

Price, per Set, $4 00.

M1CROMETER CAL1PER No. 57.

English or Metric Measure.

Price, with Standards, $30 00. With Ratchet Stop, $30 50.

Price, witbout Standards, $20 00. With Ratchet Stop, $10 50.

This Caliper differs from Micrometer Caliper No. 55 only

in that it measures all sizes from 6" to 12" in length and 1Sr

in diameter by tbousandths of an inch.

Six anvils, or measuring points, are furnished; and meas

ure respectively, 11" to 12'', 10" to 11", 9" to 10", 8" to 9", T

to 8" and 6" to 7*.

Each anvil is provided with separate means of adjustment

for wear.

This Caliper is also made to measure all sizes above 150

and less than 300 millimetres by hundredths of a millimetre.

> Standards.

A set of six Standards is furnished when desired.

Price, per Set, $10 00.

A set of Standards, used in adjusting the Caliper, is sent

with each of the above unless otherwise ordered.



MICROMETERCALIPERNo.,60.

EnglishorMetricMeasure.

 

 

Pr,e,$3000

ThisCaliperIsshownhalfsizeIncutand measuresallsizestosixInchesInlengthand fourInchesindiameter,bythousandthsof

anInch.

Theslidecanbesetaccuratelybymeans

ofthegraduatedlinesonthebar.

AllfractionsofIndiesareobtainedby

meansofthemicrometerscrew.

ThisCaliperisalsomadetomeasureall

sizeslessthan10m/mInlengthand10
ni/niindiameterbyhundredthsofam/m.

 

For12"and24"Calipersofthisstyle,see

followingpage.
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M1CROMETER CAL1PER No. 64.

English or Metric Measure. Price, $35 00.

This Caliper, -; nul.i r in design to Micrometer Caliper No.

60, U matte to measure all sizes to twelve inches in length

and six inches 1n diameter by tbousandths of an inch.

M1CROMETER CAL1PER No. 68.

English or Metric Measure. Price, $45 00.

This Caliper, similar in design to Micrometer Caliper No.

60, ls made to measure all sizes to twenty-four inches in

length and six inches in diameter by thousandths of an

1nch.

PAPER GAUGE

M1CROMETER CAL1PER No.

English or Metric Measure.

70.

  

Price , $5 50.

With Ratchet Stop, $5 00.

Morocco Case, $0 50.

This Paper Gauge Micrometer Caliper is sbown full size

and uh'hsiuts all hi/.fs less than three-eighths of an inch,

by theusandths of an inch.

1n measuring the thh-kness of 1 taper, cardboard, sheet

rubber or other yielding substances, it is advantageous to

use Micrometer Calipers provided with discs or washers on

the ends of the measuring' spindle and adjusting- rtreew.

The comparatively large sizes have lesstendfl^

press the objects measured and enable

ments to be quickly obtained.

This Caliper is also made to measure ;

1ne millimetres by hundredths of a mill

ide, the table of decimal equivalents is 1

 

1
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PAPER GAUGE

M1CROMETER CAL1PER No. 71.

English Measure.

Price, $5 oo. 1n Morocco Case, $5 50.

 

This Paper Gauge Micrometer Caliper, or

Micrometer Caliper with Large Measuring Sur

faces, shown full size in cut, is particularly

well adapted for carrying in the pocket. It

measures all sizes less than one-quarter inch

by thousandths of an inch.

In measuring the thickness of paper, card

board, sheet rubber, or other yielding surfaces,

it is advantageous to use Micrometer Calipers,

provided with discs or washers on the ends of

the measuring spindle and adjusting screw.

The cony^fc. J ^B ^B.-e- have less ten-

di" ^rt M""— V lL measured, and

r^H ^HK K, be quickly

-
.

""" "
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M1CROMETER CAL1PER No. 74.

Sheet Metal Gauge.

 

Price, $5 50. Morocco Case, $o 50.

This Micrometer Caliper, sbown full size, is recommended

as especially convenient for sheet metal workers and

handlers.

By placing the middle fingerof the right hand through the

ring, the Caliper is readily held at right angles to the sheet

to he measured and readings made while in this position.

The thimble can be operated"by the fore6nger and thumb of

the same hand.

The Caliper measures all sizes less than four-tenths of an

inch by one-hall tbousandths of an inch, but one-quarter

tbousandths are readily estimated.

To facilitate the rending of the 1 :aliper while held in 1

tion, the one-half tbousandths readings are taken from 1

dial at the top of the spindle, tin' rredire^jy i j

the 1H>inter; and the twenty-flvc

tbose corresponding to the readin

nary Micrometer Caliper, are tak1

of the frame.

The decimal equivalents stainll

venient and render possible the

readings in 8ths, 16ths, 33ds an

rtmMr&.
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M1CROMETER CAL1PER No. 75.

English or Metric Measure.

Price, in Cherry Case, $15 00.

 

Thds Caliper is sbown half size in cut and measures all

sizes less than one-half inch by .ten-t1umsandths of an inch.

The measurements can he read directly from the harrel;

the screw has fifty threads and the harrel is divided into

two hundred equal parts.

This Caliper is found of service to wire drawers,

watchmakers and others wbo desire fine measurements,

and wbose work is of such a class that a Micrometer

Caliper can be used when placed on a bench.

This Caliper is also made to measure all sizes less than

thirteen millimetres by hundredths of a millimetre.
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M1CROMETER CAL1PERS

Nos. 83, 84, 85 and 86.

ENGL1SH OR METR1C MEASURE.

No. 83. Range, 2" to 3" by tbousandths of an inch

Price, $6 00. With Ratchet Stop, $6 50

Standard for Adjusting Caliper, $1 00.

No. 84. Range, 3" to 4" by tbousandths of an inch

Price, $6 50. With Ratchet Stop, $7 00.

Standard for Adjusting Caliper, $1 15.

No. 85. Range, 4" to 5" by tbousandths of an inch.

Price, $7 25. With Ratchet Stop, $7 75.

Standard for Adjusting Caliper, $1 35.

No. 85. Range, 5" to 6" by tbousandths of an inch.

Price, $8 00. With Ratchet Stop, $8 50.

Standard for Adjusting Caliper, $1 50.

These Microme

ter Calipers are

made to meet the

demand for an

inexpensive, yet

accurate measur

ing tool. They are

more convenient

for general use

than the har Mi

crometer or Ver

nier, as they can

he more readily

set for the differ

ent measurements

and are more eas

ily handled where

rapid measure

ments are re

quired.

The frame is of

1 section, thus

combining the

greatest rigidity

and strength with

lightness.

Metric Measure.

These Call'

are also mai

read to

dredtha o'

limetre
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SCREW THREAD

M1CROMETER CAL1PERS.

1-2 inch, Price, $7 00.

No. 690, Range 48 Pitch to 54 Pitch.

V Threads only.

1 inch, Price, $7 50.

No. 591, Range 8 Pitch to 13 Pitch.

No. 593, Range 14 Pitch to ao Pitch.

V or U. S. Standard Threads.

No. 593, Range 11 Pitch to 30 Pitch.

V Threads only.

No. 594, Range 32 Pitch to 40 Pitch.

V Threads only.

2 inch, Price, $9 00.

No. 595, Range 4 i-a Pitch to 7 Pitch.

V or U. S. Standard Threads.

 

OTHER RANGES OR STANDARDS MADE TO ORDER.

Prices on Application.
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SCREW THREAD M1CROMETER

CAL1PER.

This Caliper is intended for the accurate measurement of

V threads on screws, standard screws, taps, thread gauge»

etc., by measuring the actual thread.

The distinctive feature in the construction of thin Caliper

is that the end of the movable spindle is pointed and the

fixed end or "anvil" is V shaped. Enough is taken from

the end of the point and the bottom of the V U carried

down low enough, so that they will not rest on the bottom

or top of the thread to be measured but on the cut surface.

As the thread itself is measured, ft will be seen that the

actual outside diameter of the piece doe» not enter into

con si deration.

As we measure one-half of the depth of the thread from

the top, on each side, the diameter of the thread a* 1ndi

cated by the Caliper, or the pitch diameter, i» the fuJi *tze

of the thread less the depth of one thread.

This depth may he found as follows 1

Depth of V threads = Mf> -;- number of thread' to 1*.
" " U. S. Std. " = M>& -§-i.«***

" " Whitworth" =3A -r- ** ** » **

As the U. S. standard thread is flatted X% of 1Ut own

depth on top, it follows that the pitch diameter of the tr.n -d

is increased 1-8 on each side, equaling 1-4 of the wbole

depth and instead of the constants; we u»e the e*/iw=taot

.6495. which is 3-i of .&66.

When the point and anvil are in contact the tf r«ftr*c»eau

a line drawn through the plane A l£

mu>
and if the caliper is opened, say to -600, 1t represent* Ui*

distance of the two planes .500" apart.

While the movable point measure» all pitehes. the fixe4

"anvil" is limited in its capacity, for if ina'ic l:n^e enough

to measure a 4 piteh threat! it would be loo v*ide at the lop

to measure a 24 pitch thread and if made to measure u 'U

pitch thread it would be so email that tl«- thread would not

obtain a proper bearing in the anvil. Tbu» ea>h caliper «»

limited in the range ot threads that the anvil i an iueatun;

and in making inquiries, or giving order*-, it cu.-u>ttieca will

give information as to the range of thread» that they wish

to measure, we will advise as to Uie caliper or calipers best

suited to measure that range.
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TABLE

FOR USE 1N CONNECT1ON W1TH

Brown & Sharpe Mfg. Co."s Screw Thread

Micrometer Caliper.

READ1NG OF CAL1PER

For "V" Thrends=n—•"f

THREADS.

1>lam. Pitch.
Euaihing.

num. Piteh.

Caliper

Eeading.

1" P
. e 1l 6

D P
"^ p

.8«6

Pr"

64 .0185 1-4 24 .2139 .0311

62 .0140 14 20 .2007 .0433

60 .0144 5-16 20 .2«02 .W33

58 .0149 5-16 18 .2644 .0481

56 .0155 3-8 18 .3269 ,0481

64 .0160 88 16 .3209 .0541

52 .0167 7-16 16 .3834 .0541

511 .0173 7-16 14 .3756 .0619

48 .0180 1-2 14 .4381 .0619

46 .0188 1-2 13 .4334 .0666

44 .0107 1-2 12 .4278 .0722

42 .0208 9-16 14 .5006 .0619

40 .0217 9-16 12 .4003 .0722

38 .0228 5-8 11 .5463 .0787

36 .0241 5-8 10 .5384 .0866

34 .0255 11-16 10 .6009 .0866

32 .0271 3-4 10 .6634 .0866

30 .0289 7-8 9 .7788 .0982

28 .0309 1 8 .8918 .1082

26 .0333 1 1-8 8 1.0168 .1082

1 1-4 7 1.1263 .1237

1 1-2 6 1.3557 .1443

As there is no standard of diameter for the finer pitches,

the columns for diameter and caliper reading are left blank.

The column on the right gives the number to be subtracted

from the diameter to obtain the caliper reading.
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TABLE

FOR USE 1N CONNECT1ON W1TH

Brown & Sharpe Mfg. Co."s Screw Thread

Micrometer Caliper.

READ1NG OF CAL1PER

For U. S. Threads= D—'^4^ 1

u. s. STANDARD THREADS

Dlam. Pitch.
Cahper

Reading.
Dlam. Pitch.

Cahper

Reading.

il P

1 p

.6 4 91

P
D P D-^

.6495

P

64 .0101 1-4 20 .2176 .0324

62 .0105 5-16 18 .2765 .0360

60 .0108 3-8 16 .3344 .0406

58 .0112 7-16 14 .3911 .0464

56 .0116 1-2 13 .4501 .0499

54 .0120 9-10 12 .5084 .0541

52 .0125 5-8 11 .566 .0590

50 .0130 3-4 10 .6851 .0649

48 .0135 7-8 9 .8029 .0721

45 .0141 1 8 .9188 .0812

44 .0148 11-8 7 1.0322 .0928

-12 .0155 11-4 7 1.1572 .0928

40 .0162 13-8 6 1.2668 .1082

38 .0171 11-2 6 1.3918 .1082

36 .0180 15-8 hy- 1.507 .1180

34 .0101 13-4 5 1.6201 li*

32 .0203 17-8 5 1.7451 .w

30 .0217 2 4« 1.8557 .i

28 .0232 21-2 4 2.3376 .ii

26 .0250 3 8« 2.8145 .18,

24 .0271 31-2 3:; 3.3002 JXk

22 .0205 4 3 3.7835

 

As there is no standard of diameter for the finer pifa

the columns for diameter and caliper reading are left l

The column ou. the right gives the number to be sub

from the diameter to obtain the caliper reading.



1NS1DE M1CROMETER GAUGE.

English or Metric Measure.

 

No. 799.

Price, in Morocco Case, $4 00.

The 1nside Micrometer Gauge, sbown about two-thirds

size in cut, is designed for making internnl measurements,

as in measuring rings, cylinders, setting calipers, compar-

ing gauges, and work of ft similar character. 1t is also well

adapted for measuring parallel surfaces.

The Gauge consists of a helder provided with a microme-

ter screw and thimble. The screw has a movement of 1-2";

and by the use of the extension rods furnished, measure-

nients'frmn 3" to 6" can he made by tbousandths of an inch.

The extension rods vary by 1-2", and each rod is provided

with an adjusting nut and a check-nut, which aresetto obtain

the proper measurement of the given rod, and sbould he

adjusted only when the point of that rod has become worn.

Provision is made for adjustment to compensate for wear

of the screw and measuring surfaces. The measuring sur

faces are hardened.

Metric Measure. This 1nside Micrometer Gauge is also

made to measure all distances from 70 m/m to 190 m/m by

hundredths of a millimetre.



801A
802

802A

INSIDEMICROMETERGAUGES.

EnglishorMetricMeasure.

 

21-2"to10"

70m/mto20m/m

21•2"to13"

70m/mto310m/m

8"to32"

200m/mto800m/m

$4SO
40
0SO 0SO

70 70

TheseGaugesconsistofaholderwith
amicrometerscrewandthimblegradu

atedtoreadto.01".

Theextensionrodsaregraduatedbya seriesofangulargroovesofaformand depththatallowtheclampingfingersto springin,andtheadjustmentsquickly

andpositivelymade.

MetricMeasures.TheseGaugesare

alsomadetoreadto1•10m/m.
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M1CROMETER DEPTH GAUGES.

English or Metric Measure.

No. Hi,,, a* Base. Price, $4 50.

No. 811. 4' Base. Price, $5 00.

1n Morocco Case, $5 00

1n Morocco Case, $5 50.

Patented Jan. 11, la1ts.

 

Tho Micrometer Depth Gauge

sbown in cut, will measure

all distance s to 2 1--2* by .001".

The screw has a movement

of 1-2". The rod is graduated

in 1-2". The graduations are

of such a form and depth that

the clamping fingers, at end of

gauge, spring in, allowing the

1-2" adjustments of the rod

to be quickly and positively

made.

The hase is about 7-16" thick,

and, together with the point

of the rod, is hardened.

This Depth Gauge is also

made to measure all distances

to 63 m/m by hundredths of

a millimetre.
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DEC1MAL EQU1VALENTS

OP PARTS OF AN INCH.

 

A .01563 n .32813
f-

.70313n
I

.03125 .34375
2 3

.71875
31

a
.04688 n .35938 a .73438n

3/ .0625 ?« .375 X .75
/ -«

A .07813
25

ti-f
.39003 t| .76563

3 .09375
1 ?-

.40625
2 -

.78125
?2 3 3

A .10938 .42188
si

.79688
t!-f

% .125 X* .4375 % .8125

A .14063 2 I .45313
5 3

.82813
6-1

A .15625 1 5 .46875 il .84375

I 1 .17188 a i .48438 II .85938

/t6
.1875

'A

8 1

.5 7s .875

1 3
.20313 .51563 •«| .89063it

3 3

A .21875 I 1

Is

.53125
29

J$
.90625

n .23438 85 .54688 01
.92188

X .25
y- .5625 % .9375

1 7

64
.26563 3 I

8 f
.57813 >;-T

.95313

9
.28125 I.9 .59375 ll .96875

19 .29688 39
.60938 Il .98438

x6 .3125
%

0 J

.625 1 UjOOOO

L ! i
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TABLE OPDEC1MAL EQU1VALENTS

OP MILLIMETRES

AND FRACTIONS OP MILLIMETRES.

tAo 1

Tffff

Tffff 1

Tffff 1

Too 1

t8o 1

T&0 1

T&o '-

T&o 1

T"ffv

1V0 >

AV

t\tV

T00 -

AV
J a -
T0ff -

AV

AV
Afff 1

2 Z .

TO1I '

AV
jt -

1 0 0 "

As 1
26 -

Tffff -

AV

AV

Aff :

av
AV =

1. 00030

1.0IX1?11

.00118

:.00157

:.00197

.00230

.00276

:.00315

.00354

00304

.00433

>.00472

.00512

00s51

.00501

.00030

i.000OO

1.00709

1.00748

1.00787

1.00827

>. 00800

.00900

;.00945

>.00984

:.01024

:.01063

:.01102

!.01142

:.01181

:.01220

luetic*, mm.

Aff ;
$O

iVff -
38 .

l0 0"-

39 .

1 0ff -

4 0 .

i 0ff '

.Vs'

,Vff .
4 3 .
[0ff •

AV

AV

Aff ^
4 7 -

T0O -

48 .

TOff "

49 .

T0ff '

]'o' it 1

r i .

Tffff -
5 2 .

i o 5 -

J> &. •

T0lJ -

T 0ff 1

Aff 1

nnr 1
57 .

Tffff -

5 8 .

T0ff -

59 .

Tffff '

tW 1
61 .

Tffff '

62 .

Tffff -

AV

1.11 12I19

1.0131;9

:.01378

:.01417

:.01457

.01490

:.01535

:.01575

:.01014

:.01054

.01093

.01732

.01772

.01811

.01850

.01890

.01929

.01909

.02008

.02047

:.02087

.02120

.02105

:.02205

.02244

:.02283

:.02323

:.02302

:.02402

.02441

.02480

0 5, .

luff'

60 .

l0ff '

iVff 1

AV
J>S -
1 0ff -

70 .

l0ff -

]off 1

AV
$ 1

1 off 1

loo

AV
78 .

lffff -

79 -

Toff -

80 .

Tffff -

Aff 1

AV

AV

AV
8 5 .

Tffff -

86 .

Tffff -

TA 5

iff

AS
Jw=.

.02520

.02559

.02598

,02038

.02077

.02717

,02750

,02795

,02835

.02874

.02913

02953

02992

03032

03071

03110

03150

03189

03228

03208

03307

03340

03380

.03425

03405

.03504

03543

03583

03622

03661

03701

InChea.

1 off

9 9

1 0 u

1

2

8

4

5

1i

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

=.03740

=.03780

=.03819

=.03858

=.03898

=.03937

=.07874

=.11811

=.15748

=.19685.

=.23622

=.27559

=.31496

=.35433

=.39370

=.43307

=.47244

=.51181

=.55118

=.59055

=.62992

=.66929

=.70866

=.74803

=.78740

=.82677

=.86614

=.90551

=.94488

=.98425

=1.02362

.01260
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FRENCH OR METR1C MEASURES.

The metric unit of length is the metre = 89.37 inches.

The metric unit of weight is the gram = 15.432 grains.

The following prefixes are used for sub-divisions and

multiples 1 Milli = t1,Vt> Centi = T5ff> Deci = tV Deca= 10>

Hecto = 100, Kilo = 1000, Myria = 10,000.

Prench and British (and Americanl Equiva

lent Measures.

MEASURES OF LENGTH.

French.

1 metro =

.3048 metro =

1 centimetre =

2.64 centimetres =

1 millimetre =

25.4 millimetres =

1 kilometre =

French.

1 gramme

.0648 gramme

28.35 gramme

1 kilogramme

.4536 kilogramme

1 tonne or metric ton

1000 kilogrammes

1.016 metric tons j

1016 kilogrammes 1

British and V. S.

89.37 inches, or 3.28083 feet, 1.09361 yds.

1 foot.

.3937 inch.

1 inch.

.03937 inch, or nearly 1-25 inch.

1 inch.

1093.61 yards, or 0.62137 mile.

OF WE1GHT.

British ANd U. S.

= 15.432 grains.

= 1 grain.

= 1 ounce avoirdupois.

= 2.2046 pounds.

= 1 pound.

i .9842 ton of 2240 pounds.

J 19.68 CWt.

' 2204.6 pounds.

1 ton of 2240 pounds.

 

OF CAPAC1TY.

French. L1 n 0. S.

1 litre ( = 1 cubic decimetre) |

28.317 litres

4.543 litres

8.785 litres

I 2J

■ id

= 1ga



872

DESCR1PT1ON OF THE VERN1ER

AND 1TS USE.

JtJLa. 

On the bar of the instrument is a line of inches

numbered 0, 1, 2 etc., each inch being divided into

ten parts and each tenth into four parts, making

forty divisions to the inch/ On the sliding jaw is

a line of division (called a Vernier, from the in

ventor's name) of twenty-five parts, numbered 0,

5, 10, 15, 23, 25. The twenty-five par s on the

Vernier correspond, in extreme length, with

twenty-four parts or twenty-four fortieths of the

bar,. consequently each division on the Vernier is

smaller than each division on the bar by one thous

andth part of an inch. If the sliding jaw of the

Caliper is pushed up to the other, so that the line

marked 0 on the Vernier corresponds with that

marked 0 on the bar, then the two next lines to

the right will differ from each other by one thous

andth of an inch and so the difference will continue

to increase, one thousandth of an inch for each



•division, till they again correspond at the line

marked 35 on the Vernier. To read the distance

the Caliper is open, commence by noticing how

many inches, tenths and parts of tenths, the

zero point on the Vernier has been moved from the

zero point on the bar. Now count upon the Vernier

the number of divisions, until one is found which

coincides with one on the bar, which will be the

number of thousandths to be added to the distance

read off on the bar. The best way of expressing

the value of the divisions on the bar, is to call the

tenths one hundred thousandths (.100) and the

fourths of tenths, or fortieths, twenty-five thous

andths (.025). Referring to the cut on preceding

page, it will be seen that the jaw is open two-tenths

and three quarters, which is equal to two hundred

and seventy-five thousandths (.275). Now suppose

the Vernier was moved to the right so that the

tenth division should coincide with the next one on

the scale, which will make ten thousandths (.010)

more to be added to two hundred and seventy-five

thousandths (.275), making the jaws open two

hundred and eighty-five thousandths (.285).

In making inside measurements with the 6" Ver

nier and the Pocket Vernier Calipers, two and one-

half tenths or two hundred and fifty thousandths

(.550) of an inch and with the 12" and :

three tenths or three hundred thoj^B

of an inch should be added to the J^ ^

on the Vernier side for the space *

caliper points. When the other 1

ment is used, no deduction is

are two lines, one indicating it

outside measurements.

 



POCKETVERNIERCALIPER.

EnglishorMetricMeasure.

No.680.

Price,$1000.

InMoroccoCase,$1050.

 

FullSize

ThisPocketVernierCaliperIsgraduatedonthefronttoread,bymeansofavernier,tothousandths
ofanInch.ItisgraduatedonthebacktoG4thsofaninch.Thejawsareofsteel,hardenedandground,

are3•4"long,14"widewhenclosed,andtakoinsideaswellasoutsidemeasurements.TheCaliper

measuresto111•16"outsidediameter.

ThisCaliperisfurnishedgraduatedtomillimetresInplaceof64thsofanInch,withaverniertoread

to0thsofamlllimetm

AnexplanationofthevernierisBentwitheachCaliper.

1
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VERN1ER CAL1PERS.

 

These Calipers are graduated on the front to read, by

means of a vernier, to tbousandths of an inch. They are

graduated on the hack to 64ths of an inch. The jaws are

Hardened and ground and take inside as well as outside

measurements. Points are phiced on the hars and slides so

that dividers can be set to transfer distances.

These Calipers are also furnished graduated on one side

to read to 1-50th of a millimetre and to .001 of an inch on the

other.

Au explanation of the vernier is sent witlioncb Caliper.

No. .Size. Length of Jaws.
-ffidj

6S2

686

688

6"

12

24

1 1-4"

2 14

2 1-4

in Cm.

A Standard is furnished when',

liT.uracy of the adjustment of

Price, '$3 oo.

tin
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GEAR TOOTH CAL1PER.

English or Metric Measure. 

No. 670. English Measure.

Price, $35 00.

No. 671. Metric Measure.

Price, $25 00.

 

This Caliper is for the purpose of accurately

measuring the distance from top to pitch line,

and thickness at pitch line of gear teeth.

It will measure all pitches from 20 diametral

to 2 diametral.

The sliding jaw moves upon a bar graduated

to read, by means of a Vernier, to thousandths

of an inch. A tongue, moving at right angles

with the jaws, is graduated in the same manner

Both the sliding jaw and tongue are provided

with adjusting screws.

Metric Measure. This Caliper is also grad

uated to read to l-50th of a millimetre and

measures all pitches from 1 1-4 m/m to 12 m/n1.

I
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T

HE1GHT GAUGE.

English or Metric Measure.

No. 720, English Measure.

No. 722, Metric Measure.

Price, in Morocco Case, $25 00.

This Height Gauge is weed for ob

taining the height of projections from

a plane surface or the location of

bashings in jigs etc. The har is 10"

long, admits of measurements to 8"

in height and is graduated to read,

by means of a vernier, to tbousandths

of an inch. The jaws are 2" long and

1" wide when closed. The fixed jaw

is 1" thick, allowing Gauge to stand

upright. An extension for the mov

eable jaw is furnished.

Metric Measure. This Height Guage

is also furnished graduated to read to

1-50 of a m/m on one side and to 1-2

m/m on the other.
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UN1VERSAL DEPTH GAUGE.

No. 711, English Measure.

No. 712, Metric Measure.

I
Price, $3 oo.

A spiral spring in the harrel

forees the blade against the

bottom of the bole or recess. A

friction clutch, free to move

under pressure of the spiral

spring, bolds the blade witbout

clamping. A clamp nut at the

top of the bsrrel clamps the

blade securely in position.

The Blade is a narrow 6"

Tempered Steel Rule graduated

to 64ths on one side and l00thfl

on the other. The blade can

be swivcled completely round

witbout disturbing the setting.

The hase is about 3" long, 7-16"

wide and carefully hardened

and ground.

Other Blades. We furnish,

when desired, blades graduated

to 32ds and 64th s or 50ths and

l00ths.

Metric Measure. This Depth

Gauge is also furnished to re d

to 1-fi0 m/m on one

1-2 m/m on the other.

L&" 5W\ W 
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SPR1NG

DEPTH GAUGES.

No. 713. a" Base. Price, $1 50.

No. 717. 4" Base. Price, $3 00.

The cut sbows the head of the

Depth «.;niu'i' together with a por.

Hon of the barrel ami rod. 1t will

ineusiure to 8" in depth.

The hase 1s about 7-16" wide and

the rod about 1-8" in diameter.

A spiral spring in the barrel

forces the rod against the bottom

of the hele or recess to be meas

ured and by use of the clamp

screw the rod is securely locked in

position.

The hanc and lower end of the

rod are both hardened.

 

SPR1NG

DEPTH GAUGE.

With Friction.

No. 725. 3"Base. Price, $a 25.

Thls Gauge differs from No. 713

only in that the rod is held by a

friction clutch that is free to move

under pressure of the spiral

spring and enables approximate

settings to be quickly made.
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6 Inch Rule

DEPTH GAUGE.
 

No. 715, English Measure.

No. M715, Metric Measure.

Price, $1 25.

The above is a full sized cut of the head and a

portion of the blade of a 6' Rule Depth 1iauge.

The head can be conveniently held. lt is

made of steel 1-8' thick, hardened.

The blade is a 6' narrow tempered steel rule

The blade sent with the gauge is divided into

64ths and l00ths of inches.

Will furnish, if desired, blades divided into

32nds and 64ths, or 50ths and lO0ths of inches.

This Depth Gauge is also furnished with n

blade 15 c/m long, graduated on one corner Jo

1-5 m/m and on the other corner to 1 rn/m.
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"BROWN & SHARPE'

SPR1NG D1V1DERS.

 

With Spring Nut.

No. Sizze. Price.

948 2 1.2* $1 15

1150 8 1 15

Ml 4 1 40

.* 5 1 40

058 6 1 75

With Solid Nut.

No. 8lae. Price.

949 2 1-2" $1 00

951 3 1 00

953 4 1 25

955 5 1 25

957 6 1 60

The Spring Nut is a Spring Chuck with

hardened jaws. 1t is positive in action when

closing, the thread engaging the hardened

screw on the slightest pressure. When the

pressure is withdrawn, it slides freely on the

screw.

 

DUPLICATE PARTS

For " Brown & Sharpe " Spring Calipers

and Dividers.

Leg, *0 35

Screw and Ball 15

Solid Nut 10

Spring 25

Spring Nut, ' 25

Spring Nut Washer, 10

Thumb Attachment, 15
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"BROWN & SHARPE"

OUTS1DE AND 1NS1DE

SPR1NG CAL1PERS.
 

Outside.

With Spring Nut.

1nside.

OUTS1DE. 1NS1DE.

No. Size. Price. No. Size. I Price.

920

922

924

926

928

2 1-2" $1 15

1 15 •

1 25

1 25

1 50

940

942

944

946

3"

4

5

6

$1 15

1 253

4

5

6

OUTS1DE.

With Solid Nut.

1N1

No. Size. Price. No. Sb

921

923

925

927

929

2 1-2" $1 00

1 00

1 10

1 10

1 35

941

943

945

947

3

4

«
6

6

L
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"BROWN & SHARPE"

THREAD AND KEY-HOLE

SPR1NG CAL1PERS.

 

Thread

Key-Hole.

With Spring Nut.

TllilKAD, KEY-HOLe.

Na. .Size. Price. No. Size. Price.

%o

962

964

3"

4

5

S1 13

1 25

1 23

3" $1 15

1 25970 4

t

THKEAD.

With Solid Nut

KEY-HOLE.

No. Si2e. Price. No. Si>e.

961 3"

4

5

«il 00

1 10

1 10

969

971

3"

963

965

4

_
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REX

SPR1NG D1V1DERS.

 

With Spring Nut.

No. Size. Price.

1118 2 1-2" (0 80

1120 3 s5.

1122 4 90

1124 5 95

1126 6 1 00

1128 8 115

With Solid Nut.

No. Size. Price.

1119 2 1-2" 1 • * 66

1121 3 "0

1123 4 75

1125 5 80

1127 6 85

1129 8 1 00.

DUPLICATE PAETS

For Rex Calipers and Dividers.

Screw and Ball. . ^^^^t 15

Solid Nut. ^fl I . . . 10

Spri' -. .fl L. 26

Bpri m>dM .tMHl >.rre

rtr.,^rt >«>Hfe

rtu^H ^^B^



888

SCREW ADJUST1NG

F1RM JO1NT CAL1PERS.

Tempered.
  

OUTS1DE. 1NS1DE.

No, Size. Price. No. sin. Price.

htl J 4" $0 90 1043 4" »0 90

Hi1« 5 95 1044 5 95

urn .6 1 00 1045 6 1 00

1035 8 1 25 1046 8 1 25

1036 10 1 50 1047 10 1 50

1087 12 1 75 1048 12 1 75

1038 14 2 00 1049 14 2 00

1039 16 2 25 1050 16 2 25

1040 18 2 50 1051 18 2 50

1041 20 2 75 1052 20 2 75

1042 24 3 50 1053 24 3 50
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TRANSFER F1RM JO1NT CAL1PERS.

Tempered.

  

OUTS1DE. 1NS1DE.

No. Size. Price. No. slie. Price.

1066 4" $1 10 1077 4" $l 10

1067 5 1 25 1078 5 1 25

1008 6 1 35 1079 6 1 85

1069 8 1 60 1080 8 i m

1070 10 1 85 1081 10 1 85

1071 11 2 10 1082 1 12 2 10

1072 14 2 35 1o-.; 2 35

1073 16 2 60 2 m

1074 18 3 >., .g^ti

1075 20 3 35

1076 24 4 10

JH
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STANDARD STEEL RULES.

n|i."|iii|i|i|iii;ih —

2 st5MfgCt 3 ProvR1. 4 No7 5

hlilililili'li1ihhhlilihlihlilihlililililililililihliii'ili'

 

Our Sbop Standards of Length were carefully compared

by the Government 1>fiH^ials with the Standards at Wash

ington.

The mean errors were found to be1 for the yard, .00002°

and for the metre .000005 M., both being too long.

These Standards have been sub-divided with the greatest

care and accuracy and Our Rules are as nearly exact copies

as expert mechanical skill, aided by special machinery, can

make them.

No. Length. Number of Graduations. Price.

100 1" 4 or 7 $0 15

102 2 4, 7 or 9 25

104 3 1,2, 4, 6 or 7 35

106 4 1,2, 4, 6 or 7 45

108 6 1, 2, 4, 6or7 65

110 9 1,2, 4, 6or7 1 00

112 12 1,2, 4, 6 or 7 1. 25

114 12 5 2 50

116 18 1,2. 4, 6or7 2 00

118 24 1,2, 4, 6 or 7 2 75

120 24 5 5 00

122 36 1, 2,4, 6 or 7 ft 00

124 48 l,2,4,6or7 8 00
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STANDARD STEEL RULES.

With Patent End GradmtaoaE.

iwr

These Rules can be conveniently tatrodored into g™*™';

countersinks and recesses of various kinds ud are adapted

for measuring their depth and width. ^^ ^^

Thev are made of specific widths and the ends are paO-

uated'as follows1 2" and 4' Rules to MndsMrth^WhsjSOO

l00ths of an inch; the 6' to 24" Rules to 2-ths. 3»nds.4«hs

andl00ths of an inch; the 3" Rules are graduated to Snda,

40ths, 48ths and 56ths of an inch.

These Rules are furnished with No. 4 graduations only.

For prices, see list of Standard Rules, page 392.

pwpiw

NARROW STEEL RULE.

l.mM.ln'iiiiliiili'uliiiliTiluiiiiil^liTiliTiiriil.ul'iTliiliiiliiiiiiiliiihhliiilihl

No. 130. Price, 55 Cents.

We carry in stock a steel rule, not tempered, 6" lonp, about

11-16" wide and furnish it with Nos. 1, 2, 4, 6 or 7 graduations.

This rule corresponds to the Standard Steel Rule but is

lighter.

NARROW TEMPERED STEEL RULES.

fflMffi ffl ffirMtlmri inrmfflW fflfflfflmMfliW
... ....,.. i.i,l.,,l- ;. iirt :.;m,^.: .I;. .i.i,;,l..l„.i,i.L.Ui„.hj

Every Rule is Marked "Tempered."

These Rules are about 1 20" thick and ntrfint 7-32" wide, and

graduated on one corner of each side only.

157 4"

158 6

159 9

159A 12

Nnmb«r of trrnAn&tir>n*

10, 11 or 1*

10, 11 or 12

10, 1 1 or 12

10, 11 or 12

Prirr-,

'o 45

m
. ,,

- '.-
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1MPROVEMENT 1N

STANDARD STEEL RULES.

ifilM'.
| *9 l

J _ lit Dot* EKhOot

i Q Irjtn mark

1st Dot, ri8u"'rom line. Eacb Dot adds j-Jm"

9 Spaces, yjjj each.

Standard Steel Rules, with No. 7 Graduations, to nnd in

cluding 24" in length, furnished with this device when so

ordered witbout additional cost.

This improvement consists of a series of graduations, at

the end of a scale of hundredths, as follows1

Nine spaces of eleven-theusandths of an inch each ; and a

diagonal line of eight dots, the one nearest the edge of the

rule being twelve-tbousandths of nn inch from the last line,

the second thirtcen-tbousandths, and so on, each dot one-

tbousandth of an inch further from the line than the one

preceding.

By the use of the eleven-theusandth graduations, meas

urements, from one-tenth of an inch to any length on the

scale, can be made by tbousandths of an inch; and, by

making use of the line of dots, dividers can be set by tbou

sandths from one-hundredth of an inch to any part of the

scale.

Metbod of Using. For measurements less than .100" use 1

The long lines shewn at the right for measurements that

are multiples of 11.

The long lines and 1-100" space lines at the left, for meas

urements that are the sums of multiples of 10 and 11.

The long lines and dots for measurements not included

above.
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The following measurements will illustrate the applica

tion of the foregoing 1

Required Measurement.

Method of 0btaining Measurement*.

.01 1" Spaces. .010" Spaces. Dots.

* .051" i 4 0

.052 2 3 0

.053 3 2 0

.054 4 1 0

.056 5 0

.056 5 1

.057 5 2

.058 5 3

.059 5 4

.060 6 0

When using the eleven-tbousandth spaces and the dots,

remember that the space between the long line and first dot

is the same as oue .011" space plus .001" and reads .012".

For measurements greater than .100", multiply the thou-

saudths figure by 11, and subtract this result from the

required measurement. Proceed as follows 1

Place one leg of the dividers in the line corresponding to

the figure multiplied by 11 and the other leg in the hun

dredths line, corresponding to the hundredths found in the

difference.

For example1 To measure .736", multiply 6 by 11, and

subtract the result, 66, from the distance to be measured—

.736 — 66 = .670.

Then place one leg of thb dividers in the line registering

the sixth .011" space; this, as the first of these lines is 0, will

be the seventh line. Read hack from this same 0 sixty-

seven of the 1-100" spaces and the dividers will be open .

Required 1.743". 1.743 — 33 = 1.710. Place one

dividers in the fourth long line and the other in the i

1-100" line.

For prices, see page 392.

 



396

TEMPERED STEEL RULES.

ili|Vjv|iif:i|iw|iif|ih'.iii''jiif''fPPi'i'h'ji|ii';i|

i..liiiliiiiiiJiiiliii'ih '«iilil.lililmlililiulililiiil

These Rules are about 1-20" thick.

Every Rule is Marked "Tempered."

So. Length.
Approximate Nutator of

Width. | Graduations. Prloe.

136 1" 29*4" 4 or 7 $0 15*

137 2 1-2 4, 7 or 9 25

138 3 8584 1,2, 4, 1lor 7 35

1.19 4 1H32 l,2,4,6or7 45

140 e 11 H1 1,2, 4, -6 or 7 115

141 * s 5304 1, 2, 4, 6 or 7 1 00

142 12 81-32 1,2,4, 6 or 7 1 25

143 1H 1 1,2,4, 6or 7 2 00

144 24 1 1,2, 4,6 Of 7 2 50

145 8ti 1 1, 2, 4, 6 or 7 5 00

TEMPERED STEEL RULES

With Patent End Graduations.

PUlm m
a a 5 Jfljl '^

l I l llrtl l | l Il II

WP5

Patented August 25, 1885.

These Rules are furnished from 2 to 12 inches in length,

and with No. 4 Graduations only. They are graduated to

32nds of an inch on two ends of one side.

Prices are the same as given in the above list.

FLEX1BLE STEEL RULES.

B. .irS^

»ps»fi.;i;. -*•

Mlilililililililiiiiil.hi,'iii

B*. S Mrc-CoT Prov, R. i .%^jlJK9#^^|li^siiiai

;";--1''" -;'hli;la.lllHil'liHilUUilllJil.lil lilil.lil.lilil.Ui Iinil.l

Every Rule is Marked 1 ' Tempered.

Graduated on One Side Only.

Length.
Width. Graduations.

149 4 1-2" 10, 11, 12. 13 or 14 $0 4.->

150 6 12 10, 11, 12, 13 or 14 ft>

151 9 1-2 10, 11,12, 13 or 14 1 00

152 12 1-2 10, 11, 12, 13 or 14 1 25

153 18 3-4 10,11, 12, 13 or 14 2 00

164 24 3-4 10, 11, 12, 13'or 14 2 75

155 3ti 3-4 10, 11, 12, 13 or 14 6 00
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STANDARD STEEL RULES.

Metric and English Measure.

Mo. 181, fi centimetres. No. 183, 10 centimetres.

25c. 45c.

First corner graduated to 1-2 1n/m, second corner to 1 m/m,

third corner to 1-64 of an inch, fourth corner to 1-100 of an

inch.

No. 185, 20 centimetres. No. 187, 30 centimetres.

85C. $1 25.

No. 189, 50 centimetres. No. igi, 1 metre.

$2 00. $7 50.

First corner, 5 c/m graduated to 1-2 n1/m, the remainder

of that corner together with second corner to 1 m /in; third

corner, 2 inches to 104, the remainder to 1-10 of an inch;

fourth corner, 2 inches to 1-100, the remainder to 1 50 of Ml

inch.

STANDARD STEEL RULES.

Metric Measure.

No. 180, 5 centimetres. No. 182, 10 centimetres.

25c. 45c.

First corner graduated to 1-2 m/m, the remaining corners

to 1 ln/1n.

No. 184, 20 centimetres. No. 185, 30 centimetres.

85c. $1 25

Five centimetres of first corner graduated to 1-2 rn/m ; the

remainder of that corner, together with remaining corner«,

graduated to 1 m/m.

No. 188, 50 centimetres, $2 00. ,

Five centimetres of each end of first corner graduated lo

1-5 n1/m ; the remainder of that corner, together with the

remaining corners, graduated to 1 ln/nl.

No. 190, 1 metre, $« 00.

Five centimetres of each end of first corner ywlma .1 \„

1-2 m/m ; the remainder of that comer, to;r"tber wt1d ttw

remaining corners, graduated to 1 m/m,

TEMPERED STEEL RULEs.

Metric Measure.

Every Hole is Marked "Tvm'«, t$t."

First corner graduated to 1-2 m/m, r*m*;..,f,y thrr-'

nerstol m/m. 20 c/m and Vtc.(n ui.\et Mi* hi m:m 1t,

5 c/m only.

No. 19S, 10 centimetre*. »s. w Vl tKMtw,

45c.

No. 198, 30 centimetre*. *s, w m ,,,

*1 »• » l
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TEMPERED STEEL RULES.

Metric and English Measure.

"l"llll|llH|"lll|1l"|ini.iii.Hitinim,,.i-|,,
«^Ul"I"I^jjYI^l'^

"ta™*~*Jliniiitlriiiiil!'fnlii(liiaiiiliniirtinitmilnitiiliiiliiiliiiiiiiiniiinii ;

No. 305, 10 Centimetres, Price, 45 cents.

First corner graduated to 1-04 of an inch, second corner to

1 m/m, third corner to 1-100 of an inch, fourth corner to

1-2 m/m.

No. io6, 3o Centimetres, Price, 85 cts.

Wo. 207, 30 Centimetres, Price, $1 25.

No. 208, jo Centimetres, Price, $2 00.

First corner graduated, 2" to 1-04 of an inch, the remain

der 10 1-10 of nn inch ; second corner to 1 m/m; third corner,

2" to 1-100 of an inch, the remainder to 1-50 of an inch; fourth

corner to 1-2 m/m.

NARROW TEMPERED STEEL RULES.

Every Rule is Marked "Tempered."

Metric Measure.

Graduated on one corner of each side only. First corner

graduated to 1--2 m/m, second corner to 1 vn/in.

No. 175, 10 centimetres. No. 176, 15 centimetres.45c. 65c.

FLEX1BLE STEEL RULES.

Every Rule is Marked "Tempered."

Metric Measure.

Graduated on one side only. First corner to 1-2 m/m.

second corner to 1 m/m.

No. 102, 10 centimetres. No. 193, 20 centimetres.

45c. 85c.

No. 194, 30 centimetres. No. 195, 50 centimetres.

»1 M $2 00



STEEL GEAR RULES.

"5E
>1'--! " ,'"he;s7 ^-',;.(7.I Prov.-R.l 1 No7b . "!-l~ 1

lg- --.& ." - p-. -j& k .~ :!4 ,^- 12 ;L~22i_ .1

No. 5j. Price, $3 00.

This Rule is12" long and has four lines of graduation upon

each side, one each, as follows1 18, 20, 22, 24, 20, 28, 30, 32

parts of an inch wbole length.

No. 78. ' Price, $3 00.

This Rule is 12" long and is graduated 1" only on each end,

as follows 1 6, 7, 8, il, 10, 11, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,

34, 36, 38 parts of an inch. The intermediate 10" are blank,

except that the inch lines are made clear across the Rule.

TEMPERED STEEL SHR1NK RULES.

English Measure. 

Every Rule is Marked "Tempered."

Number.
Shrink per

Foot.
Length.

No. of

Graduation.
Price.

201 1-8" 12 1-8" 4 11 75

211 1-8 12 1-8 2 1 75

212 1-8 24 14 4 3 50

213 1-8 24 1-4 2 3 50

214 1-8 12 1-8 4 1 75

221 1-8 24 14 4 3 50

203 3-16 12 3-16 4 1 75

222 3-16 12 3-16
0 1 75

223 3-16 24 3-8 4 3 50

224 3-16 24 3-8 2 3 50

204 1-4 12 1-4 4 1 75

225 1-4 12 1-4 >> 1 75

226 1-4 24 1-2 4 3 50

• 227
1-4 24 1-2 2 3 50

261 1-8 6 1-1« 4 75

262 1-8 6 1-16
-> 75

263 1-8 6 1-16 4 75

264 316 6 3 32 4 75

205 3-16 6 3-32 2 75

266 14 6 1-8 4 75

267 1-8 6 1-8 2 l0

Nos. 214, 221, 263, 204, 265, 266 and 267 are graduated as

Standard Rules on one side and .Shrink Rules on the other.

The others are graduated as Shrink Rules on both sides.

For Graduations, see page 391.
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SQUARE STEEL RULES.

X,.U«t\^tMXa^Mi<i^tMtaMttiMiu,«u«rtn

No. Length. Number *fGraduitlom. Price.

1

23ll 8" 15, 9l or 17

15, 16 or 17

t 43

60

90

4

234 6 15, 16 or 17

These Rules are divided in parts of inches as follows 1

No. 15 Graduation. No. 16 Graduation. No. 17 Graduation.

1st cor. 8

2d cor. 16

8d cor. 32

4th cor. 04

1«

100

i«

50

100

TR1ANGULAR STEEL RULES.

gmmmmmmmmmmmmmmmm

No. Length. Number of Graduations. Price.

240 3"

4

6

12

20, 21 or 22

20, 21 or 22

20, 21 or 22

20, 21 or 22

$ 50

70242

244

246

1 00

2 00

These Rules are divided in parts of inches as follows1

No. 20 Graduation. No. 21 Graduation. No. 22 Graduation.

1st cor. 16 16 12, 24, 48

2d cor. 64

8d cor. 100

32

64

20, 50, 100

16, 32, 64

STANDARD STEELYARDMEASURE.

No. 215. Price, $3 00.

This Measure is 1" wide, 1 8" thick. 1t is divided into

inches and 1-8ths of an inch on one side, and into 1-16, 1-8,

1-4, 3-8, 1-2, 5-8, 3 4 and 7-8 of a yard on the other.
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6-1NCH RULE W1TH SL1DE.

Mite- * - 1kfi. " " ":.,u™i5ia

No. 364. Price, S1 00.

This Rule is 6" long, about 9-16' wide, 1-16* thick, and

furnished divided into parts of an inch as follows1

No. i Graduation. No. i Graduation.

1st cor. 10, 20, 50, 100 8

2nd cor. 12, 24, 48 10, 20, 50, 100

3rd cor. 14, 28 12, 24, 48

4th cor. 16, 32, 64 91, 32, 64

No. 4 Graduation. No. 7 Graduation.

1st cor. 8 16

2nd cor. 16 32

3rd cor. 32 64

4th cor. 64 100

1n ordering, specify which graduation is required.

SL1DE CAL1PER RULE.

English or Metric Measure.

 

Price, $1 25.

Price, $1 35.

The Slide Caliper Rule, sbown in cut, is o1 steel, abont

4 3-16" long and 1.16" thick. 1t is graduated on both corners

to 32nds of an inch.

The jaws are 3-8" deep.

The Metric Rules are graduated to hal1 millimetre'r
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STEEL CAL1PER RULES.

English or Metric Measure.
 

Wo. 360, 3",

No. 361, 4",

No. 353, 75 m/m,

No. 363, 100 m/m,

Price, $3 00.

Price, $3 50.

Price, $a 00.

Price, $3 50.

Theso Rules are found convenient for use in the stock

room or store, 1n selecting sheet or har stock, wire, tubing.

They are made in two sizes, 3" or 75 m/m, nnd 4" or 100

m/m, when closed ; nnd about 1-8" thick. The Slide of th«

3' or 75 m/1l1, can be drawn out to measure 2 1-4", or 50 m/m;

and of the 4' or 100 m/m, to measure 3 1-4 'or 75 m/m.

The English Rules are divided into Parts of an 1nch as

follows 1

B

14, 28

24, 48

32, 64

50, 100

1st cor.

2d cor.

3d cor.

4th cor.

Slide,

A

8,

11

18,

20,

18

4,s

M

50, 100

>&. 64

u,

16,

20,

64 * 100

16

32

64

32 4 64

D

8

16

32

64

64 & 100

The Metric Rules are graduated to millimetres and half-

millimetres.

BUTTON GAUGE.

No. 394, Price, $3 00.

This differs from the Steel Caliper Rule, only in that the

outside is graduated to 16ths, 20ths, 32nds and 40iha of an

inch and the slide to 40ths and S0ths of an inch.



STANDARD

STEEL STRA1GHT EDGES

 

These Straight Edgeb ve nisdt *™.^^"^J?
Steel ; and every care is nate* u, m-urt lueir w^Z Anx.K" ■

374

876

37*

380

382

384

V V."L

6

9

12

u
21

36

4*

1'

1 1>

1 1-4

1 1 2

2 12

3

net
-

«-

, - .

1 -

I -

-< «'

M>

: 2.

. •

2 T5

'. n

>. uu
12 im

W mi

BEVELED

STEEL STRA1GHT EDGES.

•=BAS.r&S.GoProvJi i

The beveled edge is
1-16" thick. Only one edg

No. Length.
Tl«k-kuess.

400

402

404

406

408

410

12"

18

21

1 3-8"

1 3-4

2

3-16"

3-16

36 a

14

1-4

14

1-4
48

60

3

3

412 72 3 1-8



40i

HARDENED

STEEL STRAIGHT EDGES.

 

Tbeje StrnlfJbt Edges nro like the tongues of the 1lard

enca Steel Try Squnrei nud are hardened on the edges

Nil Length. Wbhh.
Approximate

Thickness. Price.

121 3 7 s" 15-16" 116 $0 60

1 1-8 6.a 1 00

426

i 1 3-8 564 1 25
10 3 4 1 3-4 5-64 2 00

430

lt 2.1 16 5-64 3 00

4112

434

17 2 7-16 5-64 3 50
20 2 7-8

3

7-64

7-04

4 50
27

436 83 3 14 1-8 s no
438 39 3 5-8 1-8 12 on

DRAUGHTSMEN"S

STEEL STRA1GHT EDGES.

 

No. Length. V'idth.
Au|.ro\huiate

Tniekuan.
Pi ice,

450 15" 1 14" 3-61" £» 1«l

452 13 1 1-2 3-64 1 1N1

454 24 1 1 2 3-64 1 50

456 30 1 3-4 3-64 2 25
458 36 2 116 3 I10

42 2 1-4 1-16 4 1H1

48 2 1 2 116 6 00

60 2 3-4 5-64

72 2 3-4 564 10 00
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TR1ANGULAR METALL1C SCALES.

. 4*r> - - iMt"■to*z*iit<M.m6t:

Patented Dec. 16, 1879.

Theee Patent Triangular Metallic Scales are of the size

and shape of the common 12'' Triangular Boxwood Scales.

They are made from brass tubing with the ends closed,

nickeled with n dull finish and weigh less than 3 1-2 ounces.

The liability of the wood scales to crack, warp or twist,

the chipping of their edges and their variation from stand

ard measurement, are well known to all wbo have used

them. These objections we have overeome in the new

scales. The ends of these scales are covered with hardened

steel plates which slightly raise the scales from the paper

No. 63 M, Price, $2 50. 12", divided to scales of 1-8, 1-4, 3-8,

1-2, 3-4, 1, 1 1-2, 2, 3 and 4 inches to the foot and 16ths of

an inch.

No. 54 M, Price, $2 50. 12", divided to scales of 3-16, 3-32, 1-8,

1-4, 3-8, 3-4, 1-2, 1, 1 1-2 and 3 inches to the foot and

16ths of inches.

No. 73 M, Price, $2 50. 12", divided on one edge each to

l0ths, 20ths, 30ths, 40ths, 50ths and 60ths of inches; or to

20ths, 30ths, 40ths, 50ths, 60ths, and H0ths of inches

1n ordering No. 73 M, state whether the divisions 10 to 60

or 20 to 80 are wanted.

TR1ANGULAR BOXWOOD SCALES.
 

These Scales are Engine Divided.

No. 65, for Arehitects and Mechanical Draughtsmen.

Nos. 7311 and 75, for Railroad Engineers and Land Surveyors.

No. 55, $1 50. 6" Triangular Boxwood Scale, divided to

scales of 3-32", 1-8", 3-ld", 1-4", 3-8", 3-4", 1-2", 1", 1 1-2'

and 3" to the foot and l6ths of an inch.

No. 73 B, $a oo. 12" Triangular Boxwood Scale,

on one edge each to l0ths, 20ths, 80ths, 40ths, DM

of an inch; also divided 2oih.-, 310th.s 4«ths, 50tl

70ths, 80ths.

Wo. 75, $1 50. 6" Triangular Boxwood 8cale,

one edge each to 20ths, 30ths, 4Oths, 501 1

S0thsof an inch.

When ordering Nos. 73B or '

is wanted.

divided J0^
th8,6M|^^^
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1MPROVED

SCALES FOR DRAUGHTSMEN.

 

The form of these scales makes thcin very convenient for

many purposes. Tbose we have in stock are made of steel,

uleki'l plated; a 12" wale weighs hut 2 1-2 oz. Each scale

has one kind of graduation, the same on both sides, or two

kinds, one on eneh side. This relieves the draughtsman

from the constant care and loss of time required to avoid

using the wrong graduation, when there are many kinds on

the scale.

List of Scales for Architects.

Price, 6" scales, $1 00; 12" scales, $1 'is.

One Graduation.

Twelve 1nches Long.

No. 275, 3" = 1 foot. No. 270, 3-4" = 1 foot.

No. 276, 2" =1 " No. 280, 1-2" = 1 "

No. 277, 1 1-2" =1 " No. 281, 1-4" =1 "

No. 278,1" =1 " No. 282, 1-8" —1 "

Six 1nches Long.

No. 285, 12" = 1 foot. No. 288, 1-8" = 1 foot.

No. 286,1-4" =1 " No. 289, 3-32"= 1 "

No. 287, 3 16" =1 "

Two Graduations.

Twelve 1nches Long.

No. 230, 3" and 1 1-2" = 1 foot.

No. 2.12, 1" " 1.2" =1 "

No. 2;14, 3-4" " 1 1-2" = 1 "

No. 2116, 3-8" " 3-H1" = 1 "'

No. 2'18, 1-4" " 1-2" =1 "

No. 300, 1-4" " 1-8" =1 *'

No. 301, 20 cm., 1 mm. & 1-2 mm.

No. 303, 30 cm., 1 mm. & 1-2 mm.

SPEC1AL SCALES MADE TO ORDER.

Price, 6" Scales, $a oo ; u" Scales, $a 50.



-SSC

TM390TEI

SCALES FCB 2&i.~^3E£c

List otTae&es ±r 2azraei*rr~

Poet, f Scrife». fc »- s Ssda*. % >,

Che Samacum.

No. 302, *«** *•? in m-n. T.

No.SJtt*«-' -

No. 306, **J» ~

j Jura »

No. 331. 1-awtl l«f l 1'1>r.

No. 32L1-S>r.i. "

No. 322, l-**ti - -

Tw» 9zniaa&aa»

>"-.- SI. *" -

X-v. SS s' -

No. W,1?, painK«i w w e/» /• v >►-*-'- •»»

No.341,12*, " w vk- «-«m . " / '• "', ""

No. 342,12*, - -.' i "--*-. .

No. 344, 6', - VI w - -

No. 346, 6*, " *>--*--

No. 348, 12", " V, ii •-.- „'

No. 350, 12*, " w « . .-,,** - - tr. ~ >•"*

inches;, other 'pV v- .-> 'v'-.-•

No. 356, 12", **= 1 {'A* rrs '. .* -- : -r /v > '- « 1 ' *'**

figured from Ifce *k*i«m *"1^ . ", ', -•-. ' - *r

an inch, fisrured «r>er7 >/. -/ . « w ' i*", "- >'* #4

on each side 2a ;ZiV!*A -«'w *-/*•"*

SPEC1AL SC«USS WAX* "»'/ 'r»***.

Price, 5* Scale«, •»-*>, /«r »<*'>', ** (*-
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DRAUGHTSMEN"S PROTRACTOR.

About One-Half Size.

This Protractor can be

quickly set to imy angle.

1t run lh3 used either ride

ilp ll md i m cither of the two

straight edges amd 1t is of

advantage in dividing a

circle, transferring angles

or laving oiF a given an

gle, witbout resetting, on

either side of a line.

The Vernier readsto live

minutes.

it forms n convenient ex-

tension to a T square and

frequently takes the place

of 45° and 60° triangles.

Pat. Aug. 2, 1887;

l>ec. 2, 1890.

No. 530. Price, $650

1n Morocco Case,

*7 75-
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TABLES FOR USE W1TH

DRAUGHTSMEN"S PROTRACTORS.

Table for Dividing Circles or Laying ont

Geometrical Figures.

• No, of
1ncluded Angles at Centre Angles for Sides

Sides. Angle. of Ciroles. of Figures.

3 120° 30° - 30°

4 90° 45° 45°

5 72° 18°-54° 36°—72°

6 60° 30° 30°

8 45° 45° 22° 30'

10 36° 54°—18° 18°-54°

12 30= 60° 15°- 45°

14 25° 43' 64° 17'—38° 34' 12° 51'- 38° 34'

12° 51' 64° 17'

16 22° 30' 67° 30'—45° 11° 15'-33° 45'

18 20° 70°—50°—30° 10° -30°—50°

10° 70°

20 18° 72°—54° 9°—27°—45°

24 15° 75°—60°—45" 7° 30'—22° 30'

37° 30'

Tapers per Foot and Corresponding

Angles.

 

Taper 1ncluded Angle with Taper 1ncluded Anjglc with

Per Ft. Angle. Ceutre Line. Per Ft. Angle. Centre Line.

1-8" 0°-36' 0°—18' 1"
4o-46'

1

1-4" 1°-12' 0°-36' 1K"

5-16" l°-30' 0°-4.V W\"

3-8" l°-47' 0°-54'
•J"

7-16" ir—o«/ 1°—02'
-1,•"

ilH
^^

1-2" 2°-23' 1°—12' V

3-4* 3°—35' l°-47'

15-16" 4°-28' 2°-14' 4"



UN1VERSAL

OR CENTRE SQUARES.

1 1 1 l i u > j - « * I l i >t 1 1 - i l I -i - i • i - « i '.* - l ' - l - « ' i - 1 - ij i - 1 - iji - 1 -

irtrfrriMrtiWitMHihiMrfiWirtmi^rt'' ••"**-

4 " Blade, 1st cor. 32ndn, 2d cor. 20ths.

6",8",10",12" " Utcor. K!ths, 2dcor. liths.

Last inch, lut cor. 32mls, 2d cor. 48ths.

No. Prion.

p50
«:•I oll

052 2 50

654 3 50

656 5 00

658 6 00

1 - .. Lh of Made.

4"

e
i

10

12

length of Head.

3"

4

5 1-2

7

8 3-4

OPEN 8TEEL TR1ANGLES

For Draughtsmen,

 

No. Angles. Length of Sides.
Width of

Sides.
Price.

540

,542

'544

30°, 60°, 80°

30°, 60°, 00°

45°, 45°, 90°

45°, 45°, 90°

6", 10 8 8", 12" 3-4" U 00

3 1-2", 6 1-16", 7" 5-8 3 00

8", 8", 11 1-4" 34 4 00

3 00540 5", 5", 7 1-16" 5-8
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CAL1PER SQUARES.

 

A'g^afefe1^-^ ^"**

These Caliper Square} are gmba«et -*» -nut «W«> •»« ;

and the other side to 1MUa -,f *a in'i.

They are furnished w5tk avi lrjluvie WJualrta- *wms

The 4", 6* and 9* CaE1*r roistr** 'j*' .1.xiU> w «r-1i a*

outside measurement-.

The 4" Caliper Square U i'.>* ita-te Jrv-.iww^.' a - "* <♦

1-2 m/m 1nstead of «tet.*'.1ti ;^n-

The 6* and 9* CaBper S-.-~ir.-*a i*-*. v&1-me.* *" *

Price VKbvK v-e«* .
Adjiutne Senv. 0£rwv-'i3

700 $2S r. -.',

702 J 56 4 jt

704 533
'

-..

706 9 «>> /.

BO1LER PLATE CrA;;Q£

Ho. 7J0. 'r/t, V, '/,

ThisGauge la ns«d S.y v.' >~ **.»--*> ' ,, -../«.1. ..-

boat inspector» and «tter*. ?r/• mAwW 1/ /v • «,'../*.

1tis similar to tte 4" <,«,/.r*» >^sj\*/*. 7 » > " *-« -*

long, hardened and 1rr'rva/J, ***< *»* "V v * '/* '-*' ^-*^#

somewhatliketttf*e 'rf u« '"*,**t r*r*<-w 'rW**/, i#ty%
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KEY SEAT RULES.

 

Parallel lines for key scats, mortises, etc., can be readily

and accurately drawn with these rules on shafts not less

than 7-8" in diameter.

The cdgi s are beveled, and frraduatcd to 32ds of an inch.

N". r.ouiath. l'rlce.

254 4" *2 50

3 00

8 75

im 6

258 8

HARDENED CAST STEEL TRY SQUARES.

 

The length of blade as given is from the

inner edge of the beam to end of blade.

Substantial wooden east's for protecting the

Squares when not in use, furnished when

desired, for the 9", 12", 15" and 18". For

prices, see following list.

No. Length of slade. Length of semn. Price. l'rice of Ciue.

550 1 1-2" 1 0-16" $1 75

552 3 2 7.16 2 50

554 4 1-2 3 9-16 3 50

555 6 4 3-8 4 50

556 9 5 5-8 6 50 $0 50

557 12 7 1-8 9 00

558 15 8 3-16 15 00 1 00

560 18 10 1-4 18 00 1 50
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1MPROVED HARDENED

CAST STEEL TRY SQUARES.

 

lAS.XmtCb.

This improvement in making large Trv Squares

consists in securing the blade to the "heam by

means of screws,.whereby they are made more

permanent and accurate and can he more readily

and economically repaired.

The length of blade, as given, is from the inner

edge of heam to end of blade.

The screws sheuld he adjusldl only at our marks.

Substantial Wooden Cases furnished with the*1

Squares.

Number. Length c,I slade. Length or seam. Price.

570

572

574

24"

30

13 1- ' 'V '«>

16 1-4 40 60

19 ;-2 50 0036

GRADUATED STEEL SQUARES.

NOT HARDENED.

 

The length of blade, aa given, is the extreme

length overall.

Substantial Wooden Cases for protecting the

Squares when not in use, furnished when de

sired, for the 9" and 12". For prices, see follow.

ing list.

Number.
Length of

slade.

Length of

seam.
price.

Price or

Caae.

590 3" 2" |2 mi

592 4 2 9-16 2 50

594 6 3 3-4 3 50

J0.59S 9 6 6 00

598 12 6 1-16 7 00
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r

STEEL SQUARES FOR

M1LLWR1GHTS.

No. 620. Price, $10.00.

. '- i - i'"v - - -'- •- "ri I

Thin Square is delined to meet the wnnts of

the-*e desiring a more accurate tool than the

ordinary carpenter's equare.

Long blade, 24" long, a" wide.

Sbort blade, 18" long, 1 1 -2" wide.

lluth blades are 5-3-2" thick at the corner whore

they unite and taper down to 1-lb" at their ends.

One ontslde and inside corner divided lo Hths.

One outside and innide corner divided to lot hs,

excepting 1" «n end divided to 64th8 and the

second inch from end divided to &!nds. Both

hides have similar graduations.

THIN STEEL SQUARES.

B.i s.-Mfg CaPiov.nr.i

15

 

I I I I I I 1 I I I I 1 i I I

 

Length of "Width of

slades. Blades.

630 $1 00 2" 1.2"

632 1 50 3 5-8

1;1« 2 00 4 3 4

636 3 00 6 1

638 4 00 8 lis

Mil 5 00 10 1 1 4

The 2" and 3" are divided to 16ths and

64ths of an inch on one side and 32nds

and 04ths on the other.

The 4", 1i", 8" and 10" are divided on both

sides to loths and 32nds of an inch.
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LATHE TEST 1ND1CATOR.

 

No. 467. Price, $3 00.

The Lathe Test 1ndicator is new in design and is for use

in setting centrally, any point or hele in a piece of work to

be operated upon in a lathe or upon a face plate. 1t is also

well adapted foi testing lathe centres, shafting, or other

work held octween centres, the inside or outside of cylinder!,

pulleys, etc., and all work of a similar class.

.The :1iol is made of steel, and is of such a size as to be

held conveniently in the tool post of a lathe. The har,

15-16* wide and 3-8' thick, is drop forged and formed at the

end to receive a Universal Joint for supporting the finger

bolder. The Universal Joint recommends 1tself by 1ts sim

plicity of construction. A clamp nut is provided for clamp

ing the joint when it is desired to have only a vertical

movement to the finger, as in testing pieces held between

centres, the inside or outside of pulleys, etc. The bushing,

which helds the finger, is split, thus allowing the finger to

be adjusted to lengths required, and clamped in position.

The har and all wearing parts are hardened.

The finger helder is furnished with two fingers, either

one of which can be quickly attached ; one finger is ground

tc an angle of 60° and the other is bent for inside and out-

side testing.

A spiral spring is provided for bolding the finger against

the work with an even pressure.

Each tool is neatly packed in a box fitted to receive the

various parts.
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"B. & S."

COMB1NAT1ON SQUARES.

Nos. 80, 35, 40 and 53.
 

No. 30,

With Hardened Heads and

Tempered Blades.

No 36,

With Hardened Heads and

Soft Blades.

N.i

80 1

30 C 9

30 1 > 12

80 E is

30 K'24

Outre

ri" 82 an

2 75

.1 mi

.1 ?;.
1 25

i 1Withod With witho't

No. .2 Centre No.

-
Centre No.

N

to | Head. -J. Head. 00 Head

30 11 4" $1 50 35 11 4" $1 25

80 Kl 6 2 00 35 11 6" $2 25 35 K 6 1 75

80 O1 9 ! 25 35 1 ! 9 ; 2 50 35 O 9 2 00

80 1'M 2 rxi 35 11 12 | 2 75 35 P 12 2 25

30 H 18 3 25 35 E 18 8 50 35 31 ls 3 00

30 8|24 3 75 1 35 K 24 1 4 00 35 8 24 3 50

No. 40,

With Soft Heads and

Tempered Blades.

No. S3,

With Soft Heads and

Soft Blades.

With

Ko.

Withnt With £ Witho't

No.
M Centre N Centre No. M Centre No.

03 Head. Head. CO Head. m Head.

$1 0040 11 i" $1 25 53 11 4"

40 1l 6" |2 00 40 K ii 1 50 53 B 6" *1 75 53 K 6 1 25

40 I; 9 2 25 40 O 9 1 75 53 C 9 2 00 53 O 9 1 50

40 D 12 2 50 40 P 12 2 00 53 1> l« 2 25 53 1" 12 1 75

40 E 18 3 25 40 R 18 2 75 53 E 18 3 00 53 RIl8 2 50

40 K 24 3 75 40 8|24 3 25 53 F124 3 50 53 8 |24 3 00

The blades are divided into parts of inches, as follows

let corner,

2d corner,

°>d corner,

h corner.

No. 1 Grad. No. 2 Grad.

No. 4 No. 7

10, 20, 50, 100 8

Grad. Grad

8 16

12. 24, 48 10, 20, 50, 100 16 32

14,28 12,24,48 32 64

16, 32, 04 16, 32, 64 84 11H)



+.:

"B. & S.T

COMB1NAT1OS SQUARES,

TSoa. 50 and 8L
 

No 50.

With Hardened 1

Tempered Hun.

"V - '1 *y I ■ •

Ho.

50E 1S" *4 73 Me K« « 1m V «• .

50F 1 24 | 5 5.) &,- J* t "5

Separate Part' fcr Z#u'.xaa£sA. »sr~t/'A

r*** •? c>ai -

—
;,<""

4"orl0eJro "W ** fr, -. * ':

6" orl5e/m

1 *s u

ts '; - /

9"or2ue/ro . >

12"or3JeJin 12% ; ft . .•

18" or 50 1ym 2 4* J > . ^

24"orO>e/io / 7; J -; 3 ;-

Hcavv

lS"or50e/m s s* i '.

Heavy

24" orWe/a i S «
'

Scribcrs . . V>c. *3*„h. f>-,. 'r

1*evel Olarat» au4 i*4Ctb£ **.*«** *.. . ■
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I

"B. & S."

COMB1NAT1ON SQUARES.

Metric Measure.

No. M30,

With Hardened Heads and

Tempered Blades.

No. M35,

With Hardened Heads and

Soft Blades.

No.

a
ll1 ih

-
1 ' u t rc

, Hrmi.

Mson 15 $2 fill

M3u1 20 2 75

M3llD 1;1> ;1 iHi

M.H0E 5n 3 7.->

M30 F m 4 as

«n iB' Ml

| s With. a g With-

mil
No- -E'Cnrtre

:«' Ulead.

No. S s Cntre

Head,

No. •£

Cntre

'. T. Head.

M30lll H1 |1 50 M35H 10 )!1 25

M30K1 15 2 00 M35B lfi $2 2fi M35K lfi 1 75

M30Oi 20 2 25 M35C -ill 2 fill M860 20 2 00

M.H0P. 30 2 fill M.15D Ull 2 7fi M.1fiP 30 2 25

MiK1lt fill 3 25 M35E fill 3 fill M35R 50 300

M308, 6ll .1 75 M.ifi F Ml 4 1H1 M35 S no 31"

No M40,

With Soft Heads and

Tempered Blades.

No. M53,

With Soft Heads and

Soft Blades.

=
Wilh

= Witlc =
Wilh

=

No.
1•in,.

No.

M40H

Cntte

Heud

No. Cnlre

Head.

No. 3 E

10

r.
ilead

53

10 f 1 25

5C

M53H

M4011 15 J3» M40K 15 1 fill M53B 15 $175 M53K 15

M40C 20 2 2fi M40O in 1 7.5 M58C 20 2 00 M530
-•I)

M40H sn 2 fi0 M40P 30 2 llll M53t> 30 2 25 M53P 30

M4llE fin :i 2fi M40R 50 2 7fi M53B 5ll 3 00 M53R All

M40K in1 3 75 M408 C1 1 3 25 M53F 60 3 50 M53S 60

Outre

Head.

$100

125

1 fill

1 75

2 fill

3 00

No. M50,

With Hardened Heads and

Tempered Blades.

No. M61,

With Soft Heads and

Tempered Blades.

2 . | With

£ ? Cntre

3 '.Head.

Vo ' * S 0,,t
• • .5 5 | Cntre

j= 1With- a

55

With

Cntre

Held.

With.

No. N, No. S B

55 "

out

l50 I"™"-

Cntre

Head.

MfillE

Mfi0F

fi0 -84 75

60 I 5 fill

M50R 50 j $3 00 M61E

M61F

50 Moo M61R 50

60

$2 75

350M50 S 60 i 3 7 5 60 4 75 M61 S

The hdadcs are furnished graduated as follows 1 1st and 3d

corners to millimetres ; 2d and 4th comers to 1-2 millimetres.
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"B. & Sr PEOTEACTOES.

Nos. 2O, 2; and 22.
 

These Protractors are mad* with the nana- «,a*'4' nod aiu a

tion to detail as is showu in the lim- of 1,ouubmut ,ou tv1uim .

The revolving turret that came* the biad*- ir laud lo u

nicety and accurately graduated; beiay «u1rtut 9>>i*ud f-9

90° either side of zero, aud every enre i* v.1.1 o tolamm tiu

zero being at right anglet to uie ia^-of tim tuurt, i1 inn U

set at any angle and rigidly clamped by a thumb out, 'llu

blade, furnished either boft or tempered, ;r clamp* n 1u Uu

same manner as the blades of C•omb«uatioD h9uui«c, ^l h*-

level, which is so important a u adjuoct to a Wol ot lio/ >iad,

is accurately set and fa*teta-d U1 tbc aide o1 tim luiai li 1»

included in the price of the tool.

No. 20, N«. 2l,

With Soft Blades. With Tempted feuule*

No. siz*
..'*'

hi,* i , ,. i .

20 C

20 D

s" l $2 75 2l 1

8 00 2l O12 12 ,; Vi

Price, Protractor Head Wi\li A«vel

No. 22,

With Tempered Bladen.

fo oo.

No. ►te. P« i. .

22 E

22 F

l 1t;" ».i 00

0 >01 21

This Protractor differs from No. 21 only in lmvimj r.xi iu

heavv blades and heavy heads. The ueadfe are uboul 'J" long

and 1-2" wide.

Price, Heavy Protractor Head with Leve1, $2 50.

The blades are divided into parts of an 1nch, us follows 1

No. i No. 7

No. 1 Grad. No. 2 Grtid. Ortui. Onui.

1st corner, 10, 20, 50, 108 S 8

2d ccrner, 12, 24, 48 10, 20, 50, 100 W

3d corner, 14,28 12,24,48 32

4th corner, 16, 32, M 16, 32, 64 64
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"B.&S." PROTRACTORS.

Nos. 24, 25 and 26.

W1TH REVERS1BLE HEADS.

1

 

These Protractors are the same in desion «s the Nos. 20

and 21, excepting that the fare of the heart is wider and pro

jects beyond each side of the hdarte. This is an important

feature "and adds greatly to the utility of the tool. Either

side of the toot can he used in transferring angles, thus

avoiding the necessity of re-settlng. The heads are the same

length as tbose for the Nos. 20 and 21 and are about 1* wide.

No. 24,

With Soft Blades.

No. 25,

With Tempered Blades.

No. size. Price.

|
- Sin. Price.

24 0

24 D

9" $3 25

12 3 50

2.1 C

| 25 D 12

$3 50

3 75

Price, Protractor Head with Level, $3 50.

No. 26,

With Tempered Blades.

26 E

20 F

8ize. Price.

18" $5 50

6 25n

These Protractoc8 differ from No. "25 only in having extra

heavy blades and heavy Reversible Heads about 9" long amd

1" thick.

Price, Heavy Protractor Head with Level, $3 00.

The blades are divided into parte of an ineh, as follows 1

No. 4 No. 7

No. 1 Grad. No. 2 Grad.

1st corner, 10, 20, 50, 100 8

2d corner, 12,24,48 10,20,50,100

3d corner, 14, 28 12, 24, 48

4th corner, 13, 32, 64 16, 32, 64

Grad. Grad.

8 16

16 32

32 64

04 100
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"B. & S." COMB1NAT1ON SETS.

Nos. 80, 82, 84, 85 and 87.
 

No. Bo includes Combination Square with cen

tre head, protractor hc1u 1 and level. Heads and

blades soft.

No. 82 includes Combination Square with cen

tre head, prot ractor head and level. Heads soft,

blades tempered.

No. 85 includes Combination Square with centre head, pro

tractor head and level. Sq. heads hardened, blades tempered.

 

No. 80,

With Soft Heads and

Soft slades.

No. 82,

With Soft Heads and

Tempered slades.

No. 85,

With Sq. Heads Hardened

and Tempered slades

No. 8ize. Price. No. 8ize. l Price. No. .size. iPrlc,

80 C 9" $4 00 82 C s" 1U 25 85 C a" 8t 75

80 D 12 4 26 82 D 12 1 4 50 85 D 12 5 00

80 E 18 5 00 82 E 18 6 25 So E 18 5 75

80 F 24 5 50 82 F 24 5 75 85 F 24 6 25

No. 84,

With Soft Heads and

Tempered Blades.

No. 87,

With Square Heads Hardened

and Tempered slades.

No. Size. Price.

$t> 50 _18"~

24

>;>v Price.

84E

84F

18"

24

87E

87 F

ti 25

8 007 25

Nos. 84 and 87 differ from Nos. 82 and W5 only in baring

extra heavy blades, the Square Heads the same as these•, on

Combination Squares Nos. 50 and f;l and the Protractor

Heads 9" long and 1-2" thick.

The hdades are divided into part a of an inch , as toll owe1

No. 7

Grart.No. 1 Gr.d. Wo 1 Grall. 0n

M1st corner. 10 20 50, 100 8 8

n•'-1
corner, 12 24 48 10 20, 50, 100 l«

3d corner, 14 28 12, 24, 4* m
A4th corner, i« Si M U 9j, 64 M
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"B. & 8." COMB1NAT1ON SETS.

Nos. 90, 92, 94, 95 and 97.
 

These Sets diffcr from Nos. 80, 82, 84, 85 and 87 only in hav

ing the Reversible Protractor Head, described on uage420.

No. 90,

With Soft Heads and

Soft sladet.

No!

~00 C '

110 D

H0 E

110 F

No. 92,

With Soft Headi and

Tempered slades.

No. 95,

With Sq. Beadi Hardened

and Tempered s1ades.

Price. x... Size. Price. H No. size. Price.

$4 50 92 C. 9" $4 75 05 C 9" $5 25

4 7fi 92 D 12 5 00 05 F> 12 6 50

5 50 02 E 18 5 75 05 E 18 6 25

0 00 02 F 24 ti 25 | 05 F 24 6 75

No. 94,

With Soft Heads and

Tempered slaces.

No. 97.

With Square Heads Hardened

and Tempered slades.

No. 8ize. Price. No. Size. Price.

04 E 18"

24

$7 00

7 75

07 E

07 F

18"

24

$7 75

8 50
04 F

Nos. 04 and 07 differ from Nos. 02 and 05 only in haying

extra heavy blades, the square heads like tbose on the Com

bination Squares Nos. 50 and 6l, and the Protractor Head

about 0" long and 1-2" thick.

are divided into parts of an i net ,as follows1

No. 4 No. 7

No. 1 Grad. No. 2 Grad. Grad. Grad.

1st corner, 10, 20, 50, 100 8 8 16

2d corner, 12, 24, 48 10, 20, 50, 100 10 32

3d corner, 14, 28 12, 24, 48 32 64

4th corner, 16, 32, 64 10, 32, 64 64 100
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"B. &S." PROTEACTGML

METR1C MEASURE.

No M20,

With Soft s1«MiM.

No.
8ize in

Price. No.
an.

I -
~

MT0C 20 $2 75 Mil"

HflO

» * - 1
M20D 30 3 in

- «-•

 

MSK

MiHi11

■ > Imw.

• > -.

I4ME

MWif * » 1tr-»
 

v> mdUinMAnm,1
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1MPROVED

UN1VERSAL BEVEL PROTRACTOR.

 

No. 495. Protractor with 5" blade, Price, $8 00.

in Morocco Case, $g 00.

No. 495. Protractor with 13" blade, Price, $9 oo.

1n Morocco Case, $10 50.

EXTRA BLADES. 6", Price, $0 75; 12", Price, $1 75.

This Protractor ls well adapted for all classes of work

where angles are to be laid out or established. 1ts uses as

a Protractor are practically unlimited; the cuts on opposite

page explain themselves and sbow a few of its many appli

cations.

One side of the stock is flat, thus permitting its being laid

flat upon the paper or work.

The dial is accurately graduated in degrees the entire cir

cle. 1t turns on a large central stud, which is hardened

and ground and can be rigidly clamped by a thumb nut.

The line of graduations is below the surface, protecting

them from wear.

The Vernier adds materiallv to the use of the Protractor

in obtaining flue measurements. 1t reads to 5 minutes or

112 of a degree.

The blade, is about 1-16" thick, can be moved hack and

forth its entire length and clamped independently of the

dial, thus adapting this Protractor for work where others

cannot be used.
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APPL1CATIONS

OF THE

IMPROVED UN1VERSAL BEVEL

PROTRACTOR.

 

Special Circular on Application.
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1MPROVED UN1VERSAL BEVEL.

 

No. 483. Price, $1 50.

The above cut represents an improved Universal Bevel,

3" long, -with an offset blade that admits of the measure

ment of all angles.

The case is solid on the top for 1 1-2" from the square end.

UN1VERSAL BEVELS.

 

Ko. Price.
Lena:th of Head

and Tongne.

Wioth of Head

and Ton 1rne.

480

482

$1 25

1 25 1 %4
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No. 20 SCREW P1TCH GAUGE.

22 PITCHES,

Including Pipe Thread Pitches.
 

Patented Dec. 31, 1S95

Full Size. Price $1 oo.

This Screw Pitch Gauge will measure the threads of mit«

&s well as of screws, and contains the pitches 9, 10, 11, 11X,

12, 13, 14, 15, 16, 18, 20, on one end, and 22, 24, 20, 27, 28, 30, 32,

34, 36, 38 and 40, on the other end.

The arraugement of blade.-* hinged on each end of the

case enables any desired number to be quickly placed in

position for use.

We call attention to the following facts1

There are 22 pitches, including pipe thread pitches, 11>i

and 27. The 8 pitch can be determined by using the 16

pitch blade.

The 11 smaller pitches are on blades made narrower than

the 11 larger ones, so that they have a wider range of use

in measuring the threads of nuts than would be the caee

were they all of a size.

The gauge numbers are stamped on the outside of the

frame, as well as on both sides of each blade, allowing the

user to determine the position of a desired number at a

glance.
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No. 22

SCREW PITCH GAUGE.

22 Pitches. "

 

Price, $1 oo.

This Screw Pitch Gauge,

shewn full size, is similar in

design to the No. 20 shewn

on preceding page, and id

designed especially to meet the requirements of bicycle

manufacturers, electricians and others using screws with

line V threads.

The Gauge contains 23 blades with pitches 32, 34, 30, 38,40,

42, 44, 40, 48, 50 and 52 on one end and 54, 56, 58, 60, 62, 64, 06,

68, 70, 72 and 74 on the other.

SCREW P1TCH GAUGE.

25 Pitches.

II. S. Standard Thread.

No. 755. Price, $1 50.

This Screw Pitch Gauge is the same in design as No. 22

1t contains 2K blades with pitches 2 1-4,2 3-8, 2 1-2, S

1 3-4, 2 7-8, 3, 3 14, 3 1-2, 4, 4 1-2 and 5 on one end, and 5 1-i

6, 7, 8, 0, 10, 11, 12, 13, 14, 16, 18 and 20 on the other. 1t also

contains a blade with a gauge lor grinding Thread Tt
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CENTRE GAUGES

And Gauges for Grinding and Setting Screw Cutting Tooli.

*. >, • | , 1, , i , . 1 > -

 

 

I

LLLi |l

Full Size.

With Table for dertcrmining the size of Tap Drills for

60" V Threads.

U. S. Standard, 60°.

Ho. 510, Price, 25 Cents. No. Ml, Tempered, Price, 85 Cents.

Whitwnrth or English Standard, 55".

No. 612, Price, 25 Cents. No. 513, Tempered, Price, 35 Cents.

Metric, b0°.

No. 508, Price, 25 Cents. No. 509, Tempered, Price, 85 Cents.

The angles used on these gauges are 00 degrees for the

U. S. 8tandard and Metric Oauges, and 55 degrees for the

Whitworth or English standard. The four divisions 14,20.

24 and 32 parts to the inch are useful in measuring the nam-

ber of thrends to the inch. The following parts to the inch

can be determined hy them, viz.1 2, 3, 4, 5, 0, 7, 8, 10, 12, 14,

16,20, 24, 2-1 and 32.

The metric gunge is graduated to read to millimetres and

ualf millimetres. When so graduated the table for deter-

mining the size of tap drills is omitted.

The table on the gauge (see full size cut) is used for deter

mining the size of tap drills for sharp 60° V threads, and

shews in tbousandths of an inch the double depth of thread

of tap and screws of the pitches most commonlv used. This

table is made up by dividing 1.732, the double depth of thread

of a screw that is one pitch, hy the number of threads of

the various pitches sbown. For instance, the decimal .433,

representing the double depth of thread of a screw that is

four pitch, is obtained by dividing 1.732 by 4. 1n the same

manner the double depth of thread of pitches not shewn in

the table may be readily obtained. The double depth of

thread of a screw that is two pitch, for instance, is one-half

of 1.732.

As the double depth of thread represents the difference

in the diameter of a tap and a tap drill, to obtain the diam

eter of a tap drill of any desired pitch it is only necessary

to suhstract the decimal sbowing the double depth of thread

of that pitch irom the diameter of the tap. For example, if

the tap is four pitch, sharp V thread, and one inch diameter,

subtract .433, the decimal sbowing the double depth of thread

of this pitch in the table, from one, and the result, .567 of an

inch, is the size of the tap drill, which would allow a sharp

thread in the bole.' Allowance is to be made for the extent

to which it is desired the threads sbould be flattened.
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U. S. STANDARD SCREW THREADS.

.1-

1 1

r. h;

1; s

716

1-2

1i l1;

.-. 8

1> 1

7 8

1

1 18

1 14

1 3-8

1 12

l 5-s

1 3-4

1 7-8

2

2 1-4

2 1 -

2 3-i

3

3 1-4

3 12

3 3-4

4

4 1-4

4 1-2

4 3-4

- 1-4

1-2

3-4

Threiud* p«r

1nch.

-Jll

lS

H1

14

13

12

11

H1

il

5 1-2

6

4 1-2

4 1-2

4

4

8 1-2

8 1-2

3 1-4

3

2 3-4

2 5-8

2 1-2

2 1-2

2 3-8

2 3-8

2 1-4

 

-Width of

Flu.

.183

.2103

.2936

.3447

.41101

.4542

.5069

.6201

.7307

.8376

.9394

1.0644

1.1585

1.2835

1.3888

1.4002

1.0352

•1.7113

1.1Hl13

2.1752

2.4252

2.6288

2.8788

3.1003

3.3170

3.5670

8.7982

4.0276

4.2551

4.4804

4.7304

4.0530

5.2030

.r>.4228

.0063

.0069

.0078

.0089

.0096

.0104

.0114

.0125

.0139

.0156

.0179.

.0179

.0208

.0208

.0227

.0250

.0250

.0278

.0278

.0313

.0313

.0357

.03>7

.0385

.0417

.0417

.0435

.0455

.0476

.0500

.0500

.0526

.0526

.0558
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29° SCREW THREAD TOOL GAUGE.

"ACME STANDARD."

 

J CtA *i/v..

No. 8a8. Pri«, to -'y.

This Gauxft 1« "^v *">« «

6tandani ro >1 "-.-•"\ v.m -t
uniform ar..r>. v> •,1.- •a«•

standarrli *.- . «- .e>««- >*'

in use. Tr.-.* - ~iv1 *•*•* „

than the a>fi.i *- " i **>a*f'1 T

14 1-*% or r/-.ncl.aM ii'y-

now gen*>ri ' - -ii-lrwrf 0 '-

price of «u-n ,pi'>i<«.
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AMER1CAN STANDARD

W1RE GAUGE.

ADOPTED BY THE BRASS MANUFACTURERS, JAW. 1858.

. }' l'/:,
 

These Gauges are made from the best* steel, and are

tempered, adjusted, and warranted accurate.

4f*~None genuine unless stamped as in the engraving

with our trade marks.

No. 730, sizes o to 35,

No. 732, sizes 5 to 35,

$2 50

2 00

1n order to familiarize the users of the gauge with the

decimal equivalents of the gauge numbers, we furnish No.

732 with these decimal equivalents expressed in tbou

sandths, stamped on the hack, opposite to the regular

gauge numbers.
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ENGL1SH STANDARD

W1RE GAUGE.

THE SAKE AS STUBS' W1SE, OR BmMUJGHAlt GAUGE.

 

No. 734, I to 36, $a 00 6 to 36, »i go.

Sizes of the Numbers of English Standard Wire Gaure.

No. of Size of eacb No. 1 No. of l sixeof cacfa V*. l

Wire in Decimal Part* Mire in Deetmal Ps/ta

Gauge. of an 1nch. ',,...-- I «f M la,e». 1

0000 .454 11 .w H

000 .425 12 MO V

00 .380 13 Mm r
0 .340 14 /- z-
1 .300 1s -. n
2 .2.4 10 .<.; v>
3 .259 1T m #
4 .238 18 Mm
5 .220 l'J Mm v
6 .203 m m«
7 .180 *1 1 0m

1 AC5 M - -.x
s .148 ±,

10 .134 1 » | .*«ri
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WASHBURN & MOEN STANDARD

W1RE GAUGE.
 

.37, Sizes o to 36, Price, $a 50.

This Gauge is 3 1-4" in diameter, and about 1-8" thick. 1t

is made from the best steel, tempered, adjusted, and all

sizes tested after hardening. - .
The Gauge numbers, which run from 0 to 36, are these ot

the Washburn & Moen Standard Wire Gauge.

No. ot

Wire

Gauge.

.SizeofeachNo.

In Decimal
No. of

Wire

Gauge.

Size of each No.

in Decimal
No. of

Wire

Gauge.

SizeofeachNo

in Decimal

Parts

of an inch.

Parts

of an inch.

ParU

of an inch.

0000 .3938 11 .1205 24 .0230

000 .3625 12 .1055 25 .0204

00 .3310 13 .0915 26 .0181

0 .3065 14 .0800 27 .0173

1 .2830 15 .0720 28 .0162

2 .2625 16 .0625 29 .0150

3 .2437 17 .0540 30 .0140

4 .2253 18 .0475 31 .0132

5 .2070 19 .0410 32 .0128

6 .1920 20 .0348 83 .0118

7 .1770 21 .03175 34 .0104

8 .1620 22 .0286 85 .0095

9 .1483 23 .0258 36 .0090

10 .1350
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U. S. STANDARD GAUGE.

 

No. 740. Price, $2 50.

This Gauge is 3 1-4'f in diameter and about

1-8" thick. The Gauge numbers, which run

from 0 to 36, are those of the U. S. Standard

Gauge for Sheet and Plate Iron and Steel,

adopted by Congress, March 3, 1893.

The Gauge is hardened and tempered, and

all sizes are carefully tested after hardening.



WIRE GAUGE AIL '-LlZyVL

'A Ksatnr.ia-tjr :- . rv,.^

n

-~-..-.,,.

- -i - 1

i
5"? w

i^***» ****** PS**'

This Gauge aa4 Ottper 1* v* -i/*J - > *w-t

3-16" thick. Th* )kvt a&e JT t«*>?> . V *** *1/«'/' v> - #*^'*«**^1C

on both sides to Siicit u* m, iwa m*i. #>0 *# ****•*•* v•#• m>

measure**- H»t 1cti.**juutu*^3'*****, i.*/^. «/* u** t,,.Jt.v

or Birmingham Hara«0rC. **,C ? mi «1>.n« ^ a

TheUx1lUf1na&O«5ej*wut.;:#* uw^u *«* r^v **•> *yw1 Jvvm-

purposes in se>«i£i.IfJ*vt.J ln*>±. ****t. «.**»' «/>* **..• iw

1ron and Steel J&A^rV uwe, Tut */ui.vw * ***.,* ,wvuC

sizes of stock.

W1RE GAUGE AHb CAL|Fi.x.

V. S. STAWDAEU. ii.tl '^*'« M* «XL*

 

:•-•.-••.• ;•• ■ - '.

Tonp* QrUtaU* t* ft4* ♦t #*t' »s*s',

This Gauge and Caliper ht «tmllmr in '"iutrHl t«Mgh i/iMutt

shewnand described above, with thm Krtt^um n,-i i,,»

gauge numbers, which run from 1 1r> 02, «;« Miom* 1rf Msc

U. S. Standard Sheet and Plate 1r1>n mui M»nt, mUip1M 1ff

Congress, Mareh 3rd, 1H93.
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ROLL1NG M1LL GAUGES

English or Birmingham Standard.

6 8 L

 

 

No. 744, sizes 000 to 25 $2 60

No. 746, " 1 to 32 $3 00

These gauges are shewn about one-third size in c»t.

They are made of steel, hardened and tempered. They are

about 316ths of an inch thick and are well adapted to the

rough usage they are likely to have in rolling mills or 1b

other places where many measurements are to be quickly

taken.

ROLL1NG M1LL GAUGE.

0. S. Standard Gauge for Sheet and Plate 1ron and Steel.

Adopted by Congress, Mareh 3, 1893.

/ iltZtZZ?. 1S O:f61-B1 M 91 S1 rt n !l n vV V V?' "

 
 

mwmJ
No. 747, Sizes ooo to 15. Price, $3 50.
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S1ZES OP NUMBERS

OF THE U. S. STANDARD GAUGE

For Sheet and Plate Iron and Steel.

An Act Establishing a Standard Gauge for Sheet and Plate

1ron and Steel.

Be it enacted by the Senate and House of Representatives

of the United States of America in Congress assembled ;

That for the purpose of securing uniformity the following

is established as the only gauge for sheet amd plate iron and

steel in the United States of America, namely 1

Numbea o f

GaUge.

Approximate

Thickness in

Fractions of

Approximate

Thickness in

Decimal Parts

Weight per

Square Foot

in Ounces

Weight per

Square Knot

in Pound.-;
an 1nch. of an 1nch. Avoirdupois.

Avoirdupois.

0000000 1-2 .5 320 20.00

000000 15-32 .46875 300 18.75
oonoo 7-16 .4375 280 17.50
0000 13-32 .40625 260 16.25
000 3-8 .375 240 15.
00 11-32 .34375 220 13.75
0 5-16 .3125 200 12.50
1 9-32 .28125 180 11.25
2 17-64 .265625 170 10.625
3 1-4 .25 160 10.
4 15-64 .234375 150 9.375
5 7-32 .21875 140 8.75
6 13-04 .203125 130 8.125

7 3-16 .1875 120 7.5

8 11-64 .171875 110 6.875

<J 5-32 .15625 100 6.25

10 9-64 .140625 90 5.625

11 1-8 .125 80 5.

12 7-64 .109375 70 4.375

13 8-32 .09375 60 3.75

14 5-64 .078125 50 3.125

IK 9-128 .0703125 45 2.8125
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Jlnmbrr
A ppruxUaaW

Ttalchnru la

Jlpproaiautc WrifMI'v Yeixfct r«r

"'
TbUrkacs* la Square F«e' Sqaar» F.>5*

11an«.C

Practluni of Dm-tmal P*rU la iimccs la riaa^i

an 1nch- of aa 1nch. Avoirdapeis. Aroint -f**s.

10 1-16 .0625 40 2.5

17 0-100 .05025 36 2.25

18 1-20 .05 32 2.

10 7-100 .04375 28 1.75

20 3-80 .0375 24 1.50

21 1 1-820 .034375 22 1-375

22 1-32 .03125 20 1.25

211 0-320 .028125 18 1-125

21 1-40 .025 16 1.

2.'> 7-320. .021875 14 .875

20 3-100 .01875 12 .75

27 11-010 .0171875 11 .6875

28 1-04 .015025 10 .625

211 l1010 .0140025 9 .5625

e0 1-80 .0125 8 .5

81 7-040 .0109375 7 .4375

il2 13-1280 .01015025 6 1-2 .40625

ilil 8-321 .0011875 6 .375

84 11-1280 .00859375 5 1-2 .34375

85 5-040 .0078125 5 .3125

811 0-1280 .00703125 4 1-2 .28125

ilr 17-2500 .006040625 4 1-4 .265625

11v'
1-160 .00625 4 .25

And on mih! after July llrst, eighteen hundred and ninety

throe, the name and no other shall he used in determining

duties and taxes levied hy the United States of America on

nheet and plate 1ron and steel. But this act shall not he

construed to 1ncrease duties upon any articles which may

ho imported.

8ec. 3. That in the practical use and application of the

standard gauge hereby established a variation of two and

one-half per cent, either way may he allowed.

Ai
d•ib 1l, 1893.
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POCKET

SCREW AND W1RE GAUGE.

No. 760. Price, $2 50.

 

Cute One-half Size.

 

This gauge as sbown is an angular gauge graduated on

the front, on the left of slot, to sbow all sizes of the

American standard screw gauge from 0 to 30, and is de

signed for the measurement of wire as well as of machine

and wood screws.

A screw or wire is measured by passing it into the angular

opening till it touches on both sides; the division at the

point of contact indicates the number of the gauge stamped

on the side of tlte slot.

1n addition to the gauge numbers, the front side of the

gauge is also graduated on the left of slot to 32nd s of an

1nch.

The hack side of gauge is graduated as the old or English

wire gauge, from 17 to 0000 on the right, and the new or

American wire gauge from 15 to 0000 on the left of slot.

By reason of its weight and size and the fact that the

ends are closed, it is especially well adapted to be carried

in the pocket.
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tARGE SCREW AND W1RE GAUGE.

No. 762. Price, $3 50.

No. 764. Extra Thick, $4 50.

i

i

imfiHW^MM.^HH;;^yti

S^lMM^th^

Cute one-third size.

 

This gauge, as sbown in cut, is graduated on both sides

of slot to sbow all sizes of the American standard screw

gauge from 0 to 30t and is designed for the measurement of

wire as well as of machine and wood screws.

A screw or wire is measured by passing it into the angu

lar opening till it touches on both sides; the division at the

point of contact 1ndicates the number of the gauge stamped

on the side of the slot.

The front of the gauge is also graduated on both edges to

8ths of an inch. An angle cut in the side allows the head

of the screw to be placed against a positive stop when

measuring the length.

The hack of the gauge is graduated at the old or English

wire gauge from 17 to 0000, on the right, and to 32nds of an

1nch on the left of slot. The outer left hand edge is gradu

ated to 32nds of an inch.

The larger size makes coarser graduations on the sides of

the slot possible, and it is thus more easily read and is best

adapted for use when it is to be kept as a tool of reference.

The gauge is also made about 5-32" thick, and is known at
"Extra Thick." " M
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TABLE OP DEC1MAL EQU1VALENTS

OF SCREW GAUGE

FOR MACHINE AND WOOD SCREWS.

The difference between consecutive sizes is .01310".

No. of
Size ot

Number
No. of

Size of

Number
No. of

Size of

Nuiulter
• Screw

Gauge.
in

Decimals.

Screw

Gauge.
in

Decimals.

Screw

Gauge.

iti

Decimals.

000 .03152 16 .26840 34 .50528

00 .04468 17 .28136 35 .51844

0 .05784 18 .29472 36 .53160

1 .07100 la .30788 37 .54476

2 .08410 20 .32104 38 .55792

3 .00732 21 .33420 39 .57108

4 .11048 22 .34736 40 .58424

5 .12364 23 .36032 41 -59740

6 .13680 24 .37368 42 .61056

7 .14096 25 .38684 43 .62372

8 .16312 26 .40000 44 .63688

9 .17628 27 .41316 45 .65004

10 .18044 28 .42632 46 .66320

11 .20260 29 .43948 47 .67636

12 .21576 30 .43264 48 .68952

13 .228*2 31 .46580 49 .70268

14 .24208 32 .47896 50 .71584

15 .25524 33 .49212
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TABLE OF DEC1MAL EQU1VALENTS

OF STUBS" STEEL WIRE GAUGE.

s!«• of
1«o. of

wire

8izze of
No. of

Wire

Ri'e of
No. of

Wire

sin of

Letter Number

1n

Number

1n

Number

inU
llauce.

rteelmala. dauge.
Decimate.

Gunge.
Decimals.1t«rlltlBls.

.413 1 .2-27 28 .139 53 .050

4'll -2 .219 2s .134 56 .045

.3.17 3 -212 30 .127 57 .042

3-1> - 1 .207 31 .120 58 .041

.377 ;. .204 32 .115 59 .ii|u

.1km u .201 83 .112 60 .l13>I

.338 7 .199 34 .110 61 .038

..lis H .197 35 .108 62 .037 *

.3 111 9 .194 36 .UH! 63 .".'ii;

.312 1n .1s1 37 .103 64 .033

.323 u .lss 38 .101 65 .033

.31« 12 .185 30 .009 66 .032

,3i2 1 ; .182 40 .097 67 .031

- , 14 .180 41 .093 68 .030

•j.M 1.1 .178 42 .09-2 69 .029

.-r-1 11l . 1 T:> 43 .088 70 .1f27

.277 i; .172 41 .083 71 .0-26

,272 is .168 4;> .081 72 .024

'.2 Ill 111 .1«4 41> .079 73 .0-23

.2iil 2D .181 47 .077 74 .022

.237 21 .137 4s .073 73 .020

•a.1 .i .

.135 49 .072 76 .018 ,

.•w,
it .153 50 .000 77 .0111

.•111
21 .131 51 .066 78 .015

.•a»
2.1 .148 32 .063 79 .014

.-2.14 --'- .140 53 .aw 80 .013

« .143 54 .055

/

\
u

1

1

T

S

31

l;
11

N

M

1.

h

1

|l

1.

1

l-;
i '

;

i;

A

STUBS" GAUGES.

1n using the gauges known as 8tubs' Gauges, there should

he constantly hornuin mind the difference between the Stubs'

1ron Wire Gauge and the Stubs' Steel Wire Gauge.

The Stubs' 1ron Wire Gauge is the one commonly known

an the English Standard Wire, or Birmingham Gauge, and

designates the Stubs' soft wire sizes.

The Stubs' Steel Wire Gauge is the one that is used in

measuring drawn steel wire or drill rods of Stubs' make

and is also used by many makers of American drill rods.
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JEWELERS'

W1RE GAUGE.

No. 770. - Price, $5 00.

Cut one-half size.

These Gauges are made

with reference to the "wants

of Manufacturing Jewelers.

One edge of the angular

slot is graduated into 250

parts, and figured to give

the size in thousandths of

an inch. For example, a

size of wire which passes

down half-way into the

slot, and stops opposite 125,

is «}^s of an inch in diam

eter. The angular slot has

no sharp edge to injure the

stock gauged.
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DEC1MAL EQU1VALENTS

OF THE

Numbers of Twist Drill and Steel Wire Gauge.

Size of Size of Size of Sixe ol'

No. No. in No. No. in No. No. in No. No. in

Decimals. Decimals. Decimals. Decimals

1 .2280 21 .1590 41 .0960 61 0.390

2 .2210 22 .1570 42 .0935 62 .0380

3 .2130 23 .1540 43 .0890 63 .0370

4 .2090 24 .1520 44 .0860 64 .0360

5 .2056 25 .1495 45 .0820 65 .re1so

6 .2040 26 .1470 46 .0810 66 .0330

7 .2010 27 .1440 47 .0785 67 .0320

8 .1990 28 .144l5 48 .0760 68 .0310

9 .1960 29 .1360 49 .0730 69 .02925

10 .1935 30 .1285 50 .0700 70 .0280

11 .1910 31 .1200 51 .0670 71 .0260

12 .1890 32 .1160 52 .0635 72 .0250

13 .1850 33 .1130 53 .0595 73 .0240

14 .1820 34 .1110 54 .0550 74 .0225

15 .1800 35 .1100 55 .0520 75 .0210

16 .1770 36 .1065 56 .0465 76 .0200

1T .1730 37 .1040 57 .0430 77 .0180

18 .1695 38 .1015 58 .0420 78 .0160

19 .1660 -89 .0995 59 .0410 79 .0145

20 .1610 40 .0980 60 .0400 80 .0135
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JOBBERS" DR1LL GAUGE.

For Gauging Twist Drills.

 

HO

 

No. 780.

Price, $2 25.

Thls Gauge is sent out

finished Mack but will be

sent polished if desired.

Equivalents of Sizes in

Decimal Parts of

an 1nch.

Si2.-. Deo. Siio. Dec.

1- Hi .0625 10 64 .20687

5-04 .07812 5-16 .3125

3-32 .003; 5 2164 .32812

7 64 .1003> 11-32 .34375

i e 025 23-64 .35937

9-64 .140C2 3-S .375

5-32 .15525 2564 .39002

11-04 .1718. 13 32 .40625

3-16 .1875 27-64 .42187

13-64 .20312 7-16 .4375

7-32 .21875 20-64 .45312

15 64 .23437 15.32 .46875

1-4 25 31-64 .48437

17-64 .2Ps88 1-2 .50

0-32 .28125
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S1ZES OP TAP DR1LLS

FOR U. S. STANDARD THREADS.

By the formulas given below, the results, strictly speak.

Ing, are the diameters of the bottoms of the threads. The

tap drill i->, in common practice, the one that is one or two

gauge numbers larger, for the smaller, or numbered sizes,

and one that is about .500" larger for the larger sizes. The

amount allowed for clearance varies in different sbops and

on different classes of work.

Size of Tap Drill for V. S. Standard Thread = outside

1-299
diameter of Screw— mu -*—. -t-",—r-

Threads to the inch.

Size of Tap Drill for 3-4" Screw, U. S. Standard Thread,

1 2911
10 threads to the inch = .750 — - = .750 — .1299 = .0201, size

of Tap Drill.
10

Uiameter Threads

per

1nch.

Size of

Tap Drill.

Diameter

of

Threada

per

1nch.

Size of

Tap Drill.
of

Screw.Screw.

1-4" 20 .185 2 4 1-2 1.712

5-16 18 .240 2 1-4 . 4 1-2 1.062

3-8 16 .294 2 12 4 2.176

716 14 .344 2 3-4 4 2.426

1-2 18 .400 3 3 12 2.629

9-16 12 .454 3 1-4 3 12 2.879

5-8 11 .507 3 12 8 3-4 3.100

3-4 10 .620 3 3 4 3 3.317

7-8 9 .731 4 3 3.567

1 8 .837 4 1-4 2 7-8 3.798

1 1-8 7 .940 4 1-2 2 3-4 4.028

1 14 7 1.065 4 3-4 2 5-8 4 256

1 3-8 6 1.160 5 2 12 4.480

1 1-2 6 1.284 5 14 2 1-2 4.730

1 5-8 51-2 1.389 5 1-2 2 3-8 4.953

1 3 4 5 1.491 5 3-4 2 3-8 5.203

1 7-8 5 1.616 6 2 14 5.423

S1ZES OP TAP DR1LLS FOR

V THREAD8.

Size of Tap Drill for V Thread = outside diameter of

1.732
Screw

Threads to the inch.

Size of Tap Drill for 3-4" V Thread, 10 threads to tl

1 732
.750 — =—? = .750 — .1732

 

= .5768, size of Tap Drill.
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GAS HEATER.

 

No. 726. Price, 75 Cents.

For Tempering Drills, Punches, Chisels, Small

Tools, Etc.

This heater, in many instance.*, takes the place of a forge

in tempering machinists' small tools, and is more conven

ient antd economical in time and fuel. 1t is provided

with a collar with heles corresponding to these 1n the lower

part of the tube. By this arrangement the supply of air can

be regulated, and the intensity of the flame controlled.

D1RECT1ONS.

1n all cases the collar should, before lighting, be turned

to nearly close the heles in order to prevent the passage of

air into the burner. 1t sheuld then be turned hack, admit

tlug the air until the blue flame appears.

1f the gas pressure is low, or a strong draught causes the

flame to burn at the bottom instead of at the mouth of the

tube, the collar sheuld be adjusted so as to partially shut

off the supply of air.

For ordinary work sufficient gas sheuld be used to prevent

the flame from descending 1nto the tube, and for larger

pieces the flame sheuld be nearly 8 inches wide.

Ordinary articles sheuld be held in the upper part of the

flame above the central blue portion and parallel with it.

The larger the piece the farther it sheuld extend into the

flame.

The heater sheuld lie located in a dark place, and a sup

port provided for greater convenience in heating the

heavier articles. The upper ends of the curved side pieces

sheuld not be more than one quarter of an inch apart. *
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The difficulties experienced in using Wire Gauges of the

usual forms are well set forth in the following cireular

issued by MESSRS. M1LLER, METCALF & PARK1N, Steel

Manufacturers, of Pittsburgh, Pa.

MEMORANDUM ON GAUGES.

Referring to the annexed tables, we would call attention

to some of the absurdities and anomalies of the present

system of gauges, denoted by numbers.

A perusal of these tables sbould satisfy us that we have a

suilicieut variety to cheose from and ample refinement,

when we get down to one-millionth of an inch, which is the

final figure in some eases.

1n some cases the difference between two numbers falls

as low as two one-tbousandths of an inch, in others' it is

only one one-tbousandth, &c.

1t may be possible to make one gauge to any of these

standards, which shall be so accurate as to defy* the detec

tion of an error and with the same care it may be possible

to make a tbousand such gauges, but every mechanic and

every person accustomed to making accurate measurements

of the best work, knows that it is simply impossible to

obtain absolute accuracy in such pieces of work, when pro

duced in large quantities.

1t is impossible commereially, on account of the cost and

that Settles the question.

Every one knows of the wonderful accuracy of the Whit-

worth gauges and also their enormous price, "which makes

them almost unsalable.

1n regard to ordinary wire gauges, they are notoriously

inaccurate, because they cannot be made accurate and be at

all salable.

We have two new gauges in our possession, which were

kept in our offices for purposes of comparison and to pie-

vent their wearing they were not allowed to go into the

mills.

1n a recent case, a sample under discussion, measured on

one gauge, tight twenty-three, and on the other, light

twenty-four and our customer said it was neither, by his

gauge* and did not suit him, anybow.

One of our new gauges has its No. 23 so much larger than

Us No. 22, that the difference can be easily detected by the

naked eye; yet No. 23 ought to be two to four tbousandths

smaller "than No. 22.

1f we were to roll No. 23 by that gauge, bow would oi

customer get what he wanted, unless his gauge accident

contained the same blunder? Yet our gauge is a

stamped with the maker's name, and cost about si1

 

would our

ccidentally
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WEIGHT OF IRON AND STEEL SHEETS.

Weight Per Square Foot.—Kent.

Thickness by Thickness by American

sirmingham Gauge 1srown & Sharpe'si Gauge.

No. of Thickness
1ron. Steel.

No. of Thickness
1ron. Steel.Gauge. in 1nches. Gauge. in 1nches.

000(1 .454 18.16 18.52 oooo .46 18.40 18.77

000 .425 17.00 17.34 000 .4096 16.38 16.71

00 .38 15.20 15.30 00 .3648 14.59 14.88

0 .34 13.60 13.87 0 .3249 13.00 13.26

1 .3 12.00 12.24 1 .2893 11.57 11.80

2 .284 11.36 11.59 2 .2576 10.30 10.51

3 .259 10.36 10.57 3 .2294 9.18 9.36

4 .238 9.52 9.71 4 .2043 8.17 8.34

6 .22 8.80 8.98 5 .1819 7.28 7.42

6 .203 8.12 8.28 6 .1620 6.48 6 61

7 .18 7.20 7.34 7 .1443 5.77 5.89

8 .165 6.60 6.73 8 .1285 5.14 5.24

9 .148 5.92 6 04 9 .1144 4.58 4.67

10 .134 5.36 5.47 10 .1019 4.08 4.16

n .12 4.80 4.90 11 .0907 3.K3 3.70

12 .109 4.36 4.45 12 .0808 3.23 3.30

13 .096 3.80 3.88 13 .0720 2.88 2.94

14 .083 3.32 3.39 14 .0641 2.56 2.62

15 .072 2.88 2.94 15 .0571 2.28 2.33

16 .005 2.60 2.65 l6 .0508 2.03 2.07

17 .058 2.32 2.37 17 .0453 1.81 1.85

18 .049 1.96 2.00 18 .0403 1.61 1.64 •

18 .042 1.68 1.71 19 .0359 1.44 1.46

20 .0 5 1.40 1.43 20 .0320 1.28 1.31

21 .032 128 1.31 21 .0285 1.14 1.16

22 .028 1.12 1.14 22 .0253 1.01 1.03

23 .025 1.00 1.02 23' .0226 .904 .922

24 .022 .88 .898 24 .0201 .804 .820

25 .02 .80 .816 25 .0179 .716 .730

26 .018 .72 .734 26 .0159 .631; ,649

27 .016 .64 .653 27 .0142 .568 .579

. 28 .014 .56 .571 28 .0126 .504 .514

29 -013 .52 .530 29 .0113 .452 .461

80 .012 .48 .490 30 .0100 .400 .408

31 .01 .40 .408 31 .0089 .356 .363

32 .009 .36 .367 32 .0080 .320 .1»;
33 .008 .32 .326 33 .0071 .284 .290

34 .007 .28 .286 34 .0063 .252 .257

&5 .005 .20 .204 35 .0056 .224 .228

1ron. 8teel.

Specit6c gravitv 7.7 7 S34

"Weight l-er cubic Tout, 480. 489 6

Weight per cubic iuch, 2778 .!833

As there are many gauges in use ditfering from each oiher and even the

thicknesses of a certain specitied gauge, as the sirmingham, are not assumed

the same by all manufacturers, orders fur sheets and wires should -

state the weight per square foot or the thickness in thousandths otf



TELEGRAPH1C CODE.

TELEGRAPH1C ADDRESS, " SHARPS, PROVTDBIICB."

This Code waa adopted fur the use and convenience of our

Correspondent-*. We have 1n addition copies of the" A, B,C,

Telegraphic Code," "Lieber's Code," and "Western Union

Telegraphic Code and Cable Directory."

How many? # Abnegate.

A* *4>on a» possible . . Admiratlon.

What to the price of? Affrav.

Send lloor plan of Affix.

Thi-* price include-* overhead woi ksnnd every

thing shewn in cut. boxed ami delivered

f. o. n. Providence, R. l., and 1* net cash . After.

Sheuld you order, please arrange fur payment

with !*oi»e hanker in New Turk or enclose

sight draft with your order Agate.

Has there been anv change in the price of? . Agile.

Extrn expense will be Alpheus.

Total amouut , Alderman.

What wilt be the weight of? Aluminum.

How soon can you ship? Antilles.

Can yuu furols'h belore Antler.

We canuot funitsb Anxious.

Replaced by new design Anxiety.

We would recommend. . - Aonlan.

1f su we enter order Aorist.

Have vou shipped? Aurtaley.

We wfll ship Apace. '

\W bope to ship about Apatels.

We can -hip 1mmediately Apend.

We hepe to ship Apante.

We can ship — days after receipt of order . Apathy,

Shall we ship? Apepsy.

How -*oon can you ship, and what is the

price t 1? Aperture.

1f ordered at once we can ship Apetalona.

Order received, cannot ship until about . . . Apevopi.

Wo can ship Apex.

We cannot ship until funds are received . . Aphanlte.

When did yuu ship? Appraise.

May we ship by Approach.

Ship bv express Apron.

Ship bv fast freight Apsolt.

We will ship immediately Apthong,

Send tracer for Aquiline.

Send by mall Amman.

Send by pareel post Aracca.

By what line have you shipped? Armour.

Shipped as per your instructions Athens.

Shipped by steame- ' 'New York . . . Athesis.
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Shipped \>y steamer leaving Boston .... Atllla,

Will sMp by steamer leaving New York . . . Atinia.

Will ship by steamer leaving Boston .... Atlin.

We have written you on the subject .... Aunt.

We are shipping to-day — Auportes.

We shipped yesterday Auposely.

How shall we ship? Auracestu.

Ship by American Line Aurade.

Shipby Hamburg-American LineviaNewYork Auralet.

Ship by Allan Line via Boston Aurich.

Ship by Allan State Line viaNew York . . . Aurora.

Ship by Cunard Line viaNew York .... Austrian.

Ship by Cunard Line via Boston Austunt.

Ship by Ancbor Line Aversion.

Ship by Wilson Line via New York .... Avoset.

Ship by Wilson Line via Boston Avult.

Ship by Warren Line Awake.

Ship by White Star Line Barharity.

Ship by Red Star Line Boom.

Ship by Leyland Line viaNew York .... Border.

Ship by Leyland Line via Boston Boswain.

Ship by North German Lloyd Burgundy.

Ship by North German Lloyd to Genoa . . Burnos.

Ship by North German Lloyd to Naples . . Burletta.

Ship by Compagnie GeneraleTransatlantique Carpet.

Shipby Scandanavian Am.LinetoCopenhagen Carpial.

Ship by ScandanavianAm. Line to Gothenburg Carpusty.

Ship by Scandanavian Am. Line to Stockbolm Carrara.

Ship to the care of Carroll.

Delivery f. o. b. Providence Cartoon.

Delivery f, o. b. New York Charm.

Delivery f. o. b. Boston Chiorate.

To be delivered not later than Clan.

To be called for in New York Clause1.

According to instructions Compare.

Wesoldbe fore your instructionswerereceived Consider.

Do you wish any-stock small and demand good Convex.

Others reserved no longer Convoke.

We have not in stock the machine you order,

but will send it Creed.

We have not in stock the machine you order,

but can send it Croix.

We have not in stock the machine you order,

but can ship immediately Drug.

We have not in stock the machine you ask for

but can ship Easter.

Machine damaged between our works and

steamer. Will send another to replace by

steamer sailing — Egcria.

Shall we do so? Egotist.

Please reply to our letter of — concerning . Elect.

Acknowledge receipt of letter (telegram or

cable) by telegraph or cable Electuse.

When can you fill our order of — ? Elephant.

Please refer to letter of Eldora"-

Order received
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Order executed an per instructions .... Florence.

Hold Buhjeei to our order Fork.

Have order for—Await letter before shipping Formct.

Add to our order Frock.

Send what you can of our order at once; let

halance "follow as goon a;* possible . . . Garlic.

We are doing all we can to hurry your order,

hepe to bend 1t — Garrison. -

Will there lH; any line for delay? 1f so, hew

much? General.

Do nothing until you hear from us .... Gilead.

Do nothing further in the maiter Giipin.

Has letter ucen received? Gimlet.

Your letter has not been received Giraffe.

Your letter bas been received and contents

are satisfactory Gird.

Walt for our letterbefore takingde Unite action Gizzard.

Waiting for your liMruninns Grant.

Make best settlement possible and we will

stand loss Grape.

Entcr our order for the following machine(s)

—, and bold il (them) subject to our

lnstructions Gratiant.

Do you waul? Gratidia.

Cannot held longer except for deflntte order. Grattant.

1f wanted yon must order at once .... Grayling.

None on hand Grass.

None on hand or in process of manufacture . Grassmere

None on hand, and no more will be made . . Greaves.

We give you telegraphic refusal subject to

your replying wilhiu forty-eight heurs . Guide.

Can we do anything for you? Lagoda.

Answer by caulo or telegram Polish.

Send particulars by mail Primer.

You will receive letter of instructions . . . Produce.

Letter received; will act on your instructions Prolix.

Cannot comply Pulley.

Decline to have anything to do with the matter Pulsation.

The best we can do Pupil.

What will be satisfactory? Purple.

We do not know what you mean Push.

Placed the amount to your credit with . . . Putnam.

Your hankers state they have received no

instructions from you to pay our bill . . Puxton.

Balance to your credit is' . Quaint.

Has been received Queerest.

Shall we attend to insurance? Queen.

1nsure for amount of invoice Quibble.

Need not insure Rabid.

Send sample of work which machine is to make Rasp.

Have sent sample of work which machine is

to make Rate.

Waiting for samples Ramee.

Samples not received -. . Ramose.

We will reserve you lor 10 days Ranch.

We will reserve you for 20 days Random.
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Send latest catalogue Rainbow

Send supply latest edition General Catalogue Rayport.

Send lsupply latest edition Machinist Tool Cat

alogue Rakem.

Apply to our agents, Messrs. Buck & Hick

man, "Ltd., 2 & 4 Whitechapel Road, Lon

don, E., England Road.

Apply to our agents, Messrs. Chas. Churehill

& Co., Ltd., 9 to 15 Leonard St., Finshury,

London, E. C, England Run.

Apply to our agents, Messrs. Buck and FTick-

raan, Ltd. , 2 &4 Whitechapel Road, l.ondon,

E.. England, or to Messrs. Chas. Churehill

& Co., Ltd., 9 to 15 Leonard St., Finshury,

London, E. C, England Rush.

Apply to our agents, Messrs. Fenwick Freres

& Co., 21 Rue Mattel, Paris, France . . . Sail.

Apply to our agent, Otto Diechmann, Berlin,

N. W. 7, Friederichstrasse, 138 Saint.

Apply to our agents for small tools, Messrs.

Schuchardt & Schuette, Spandauerstr. 59

to 61, Berlin, C Sap.

Apply to our agent, V. Loewener, Copenha

gen, K Sardls.

Apply to our agents, .1. Block Co., Moscow and

St. Petersburg, Russia Saydow.

Apply to our agent, F. W. Home, 70C, Yoko

hama Savoy.

MACH1NES.

UN1VERSAL M1LL1NG MACH1NES.

No. 1 witheut Tools Adents.

No. 1 with Toola Adeona.

No. 1 1-2 witbout Tools Ader.

No. 1 1-2 with Tools Adida.

No. 2 with Hand Vertical Feed, witbout

Tools Adoiph.

No. 2 with Hand Vertical Feed, with Tools Albert.

No. 2 with Power Vertical Feed, witbout

Tools Alhcroni.

No. 2 with Power Vertical Feed, with Tools Albertuts.

No. 2A with Hand Vertical Feed, witbout

Tools Anoanlz.

No. 2 A with Hand Vertical Feed, with Tools Aleesti.

No. 2A with Power Vertical Feed, witheut

Tools Alcuine.

No.2A with Power Vertical Feed, withToola Aldusty.

No. 3 witbout Tools Aleon."

No. 3 with Tools Aleus.

No. 4 witbout Tools Amelot.

No. 4 with Tools Amelotto.



ATTACHMENTS FOR M1LL1NG MACH1NES.

Taper Milling Attachment for Nos. 1 and

1 12 1'nlv. Mill. Mchs Amarf.

Tapir Milling Attachment for Nos. 2 and 2 A

1'nlv. Mill. Mih Amey.

Hnmd Milling Attachment for No. 0 Plalll

Milling Machine, with Rack Feed . Amon.

I1ear Cutting Attachment .... Anaxo.

ltuck Cuiting Attachments.

No. 10 Arlsel.

No. 11 Arkltel.

No. 12 Arklaws.

No. 12A Arkhest.

1ndexing Attachments for use with Hack

Cutting Attachments.

No. 10 Arlberg.

No. 11 Aries.

No. 12 Arlington.

High Speed Milhng Attachments.

No. 10 Armagh.

No. 11 Armenia.

No. 12 Armenust.

Vertical 8pindle Milling Attachments.

No. 9, for No. 0 Plain Mill. Mch. . . Artigas.

No. lo, for Now. 1, 1 1-2, 2 and 2A Univ.,

Nos. 1,1 li, 2 and 21I Plain Mill. Mchs. Asaph.

No. 11, for No. 3 1'nlv. or No. 8 Plain

Mill. Mchs Aser.

No. 12, for No. 4 Univ. or No. 4 Plain

Mill. Mchs Astl.

No. 12A, for No. 24 Plain Mill. Mchs. . Astoria.

No. 13, for No. n Plain Mill. Mch. . . Atri.

Universal Milling Attachment.

No. 12, for No. 4 Univ. and No. 4 Plain

Mill. Mchs Ayrshire.

Slotting Attachments.

No. 0, for No. 0 Plain Mill. Mch. . . Axinst.

No. 10, for Nos. 1, 1 1-2, 2 and 2A Univ.,

Nos. 1,11!,2 and 211 Plain Mill. Mchs. Axooms.

No. 11, for No. 3 Univ., No. 3 Plain Mill.

Mchs Axopuni.

No. 12, for No. 4 Univ., No. 4 Plain Mill.

Mchs Axopumles.

No. 12A, for No. 24 Plain Mill. Machine . Axuront.

Cireular Milling Attachment, 18", with Hand

Feed Ayala.

Cireular Milling Attachment, 18", with

Power Feed ....... Ayolent.

Cireular Milling and Dividing Attach., 10" . Ayscough.

Cam Cutting Attachment.

No. 10, for Nos. 1, 1 1-2 and 2 Univ., Nos.

1 and 2 Plain Mill. Mchs. . . . Ayamonte.

Scale and Vernier for Univ. Mill. Mchs. . Ayton.
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INDEX CENTRES.

1-2 1-2 inch Universal, witbout Table . . Azaran.

12 1-2 " «« with " . . Azuriah.

10 " " witbout " . . Azastul.

10 " " with " . - Azately.

4 3-4 inch 1ndex Centres .... Azaz.

10 " " " witbout Table . Azides.

10 *1 " " with " . Azilistasy.

1-2 " " " witbout " . Azotus.

12 inch 1ndex Centres, with Table . . Azrikamo.

8 inch Single Dial 1ndex Centres.Foot-stock

with Bearing, witbout Table . . . Azzo.

8ineh Single Diallndex Centres, Foot-stock

with Bearing, with Table ... Azhazareth.

8inch Single Dial 1ndex Centres, Foot-stock

with Adjustable Centre, witbout Table . Azbuk.

8 inch Single Dial 1ndex Centres, Foot-stock

with Adjustable Centre, with Table . Azglion.

12 inch Single Dial 1ndex Centres, Foot-stock

with Bearing, witbout Table . . . Azekah.

12 inch Single Dial 1ndex Centres, Foot-stock

with Bearing, with Table .... Azenstiles

12 inch Single Dial 1ndex Centres, Foot-stock

with Adjustable Centre, witbout Table . Azezal.

12 inch Single Dial 1ndex Centres, Foot-stock

with Adjustable Centre, with Table . Azetasl.

No. 14 Triple 1ndex Centres .... Azetmist.

No. 2 1-2 Triple 1ndex Centres for Direct 1n

dexing, only Azetrain.

No. 4 Triple 1ndex Centres for Direct in

dexing, only Azetruly.

TABLES FOR 1NDEX CENTRES.

For 8 inch Single Dial, 10 inch Plain and 10

inch Universal Azerhain.

For 12 inch Single Dial and 12 inch Plain . Azetas.

For 12 1-2 inch Universal AzeupatB.

V1SES.

Adjustable Swivel Vise for No. 2 Surface

Grinding Machine Azgets.

Plain Vises.

No. 1 Azgilost.

Np. 2 Azgomen.

No. 3 Azgopur.

Flanged Vises.

No. 1 A zgorunt.

No. 2 Azgostut.

No. 3 Azgoturni.

No. 4 A'zhamput.

Swivel Vises.

No. 2 Azlralty.

No. 3 Azhaipesty.

Tool Makers' Universal Vise, No. 2 . . Azhaluuic.

Tool Makers' Universal Vise, No. 3 . . Azotus.

1mproved Bench Centres, with 1ndicator . Azel.

Improved Bench Centres, witbout 1ndicator Azgad.
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BETS OP TOOLS FOR M1LL1NG MACH1NES.

No. 1 Universal Milling Machine

Nos. l l 2, 2 and 2A L'nlv. Milhng Machines

No. 3 Universal Milling Machine .

No. 4 » » " . . .

No. 00 Hnuitl Milling Mnchinc .

No. 0 Pl.iin Milling Machine. Screw Keed .

Nos. 1 antl 2 rinin .Milling Machines .

No». 1B u ml 2B Plain Milling Machine»

Nn. .1 .... .«

Nn. 4 or 24 " it '1

Nn. 5 -'

No. 2 Vertical Spindle Milling Machine.

No. 5 " " *' " ,

PLA1N M1LL1NG MACH1NES.

N...

\,,
No.

N...

No.

No.

N...

No.

Nn.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

Nn.

No.

Nn.

No.

No.

No.

No.

No.

No.

No.

O0 Hamd, witbout Tools .

no *' with **

0 Hack Feed, witheut Tools

o Screw

with

witbout

with

witbout

with

witbout

with

Witbout

with

ump

ump

u

1 Rack

1 *'

1 Screw

1 "

li1, witbout Tools

111, with

2 Hack Feed

2 **

2 Screw "

2 " "

21l, witheut Tools

2B, with

3 Rack Feed, witbout Tools, witbout

Pump

3 Ruck Feed, with Tools, witbout 1

3 " " witbout Tools, with 1'

3 " " with Pump, with Tools

3 8crejv Feed, witbout Tools, witbout

Pump

3 Screw Feed, with Tools, witheut Pump

3 '* ** witboutTools, with Pump

3 " " with Tools, with Pump .

4 witheut Tools, witheut Pump

4 with Tools, witbout Pump .

4 witbout Tools, with Pump .

4 with Tools, with Pump . . . .

5 with Hand Vertical Feed, witbout

Tools, witheut Pump .
.r> with Hand Vertical Feed, with Tools,

witbout Pump

5 with Hand Vertical Feed, witbout

Tools, with Pump ....

s with Hand Vertical Feed, with Tools,

with Pump .

Azhand.

Azillis.

Azilurst.

Azmares.

Azoruske.

Azrtel.

Azrimuh.

Azrital.

A zrohan.

A zroco.

A/.rocump

Cadnley.

Aztumly.

Bahadur.

Hahurime.

Baidy.

Baja.

Baiazet.

1tal ben.

Ballou.

Baltic.

Barnes.

Baroachy.

Barodise't.

Batia.

Bayard.

Bazlith.

Bealia.

Beatoun.

Beaucbam.

Bede.

Blel.

Bila.

Bilahs.

Bilhilis.

Bileam.

Billaut.

Billeric.

Birsha.

Bisanthe.

Bistonia.

Biton.

Blaena.

Blastus.

Bligh.

Boaz.
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PLA1N M1LL1NG MACH1NES—Continued

No. 5 with Power Vertical Feed, witbout

Tools, witheut Pump .... Bocgey.

No. 5 with Power Vertical Feed,with Tools,

witheut Pump Boccalina

No. 5 with Power Vertical Feed, witbout

Tools, with Pump Boduni.

No. 5 with Power Vertical Feed, with Tools,

with Pump Boethia.

No. 12 witheut Pump Brayton.

No. 12 with " Brazil.

No. 13 witbout Pump Bruhi.

No. 13 with " Brunck.

No. 13 with Compound Back Gears, with

out Pump Brueys.

No. 13 with Compound Back Gears, with

Pump Brumoy.

No. 13 B, witbout Pump Brunnley

No. 13B, with " Bruties.

No. 24, witheut Tools, witheut Pump . . Byron.

No. 21, with Tools, witheut Pump . . . Byrrhus.

No. 24, witheut Tools, with Pump . . . Byshe.

No. 21, with Tools, with Pump . . . Byzenus.

With .Metric Screw Byza.

With Power Vertical Feed .... Buoastis.

With Hand Vertical Feed .... Buchan.

Do you wish Hand or PowerVertical Feed? Bucolica.

VERT1CAL SP1NDLE M1LL1NG MACH1NES.

No. 2, witbout Tools,witbout Cireular Milling

Attachment Cahades.

No. 2, with Tools, witbout Cireular Milling

Attachment Cabbon.

No. 2, witbout Tools, with Cireular Milling

Attachment, with Power Feed . . Cahalley.

No. 2, witbout Tools, with Cireular Milling

Attachment, with Hand Feed . . . Cabinda.

No. 2, with Tools, with Cireular Milling

Attachment, with Power Feed . . Cabirise.

No. 2, with Tools, with Cireular Milling

Attachment, with Hand Feed . . . Cabrera.

Cireular Milling Attachment for No. 2 Vert

ical Spindle Milling Machine with Hand

Feed Ayala.

Cireular Milling Attachment for No. 2 Vert

ical Spindle Milling Machine with Pow

er Feed Ayolent.

No. 5, witbout Tools, witbout Cireular Mill

ing Attachment ...... Caesar.

No. 5, with Tools, witbout Cireular Milling

Attachment Carl.

No. 5, witheut Tools, -with Cireular Milling

Attachment Carmci.

No. 5, with Cireular Milling Attachment,

with Tools Cat-not.

Cireular Milling Attachment, for No. 5 Vert

ical Spindle Milling Machine . . . Charles.
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8oda Ketti.e, Rntimd Top Donald.

soda Kettle, Seinl.Round Top . . . Duval.

PLA1N SCREW MACH1NES.

Nit. 3 Power Fred .... Edgar.

No. 3 witbout« >ll rump . Elhert.

No. 3 with '***... Eldad.

No. 4 or 5 Power Feed Eldred.

No. 4 Witbout i Ml l1 limp . Eli.

No. 4 with »** ... Elijah.

No. 5 witbout " " ... Enos.

No. .1 with ** ** ... Epli.

No. ti witbout " " witheut Tools Eric.

No. ti with " " " " Eu^ia.

No. 6 with Tnnl-*, wllbout Pump . Euifiton.

No. 1> with Tools, with Pump . Euhydri.

AUTOMAT1C SCRBW MACH1NES.

No. 00 Euler.

SCREW SLOTT1NG ATTACHMENTS.

Harvey.

For No. no Hasshub.

For No. 0 . Hasupha.

For No. 2 Hatipha.

W1RE FEED SCREW MACH1NES.

No. 0 witheut Tools, witbout Pump Henlopen.

No. 0 with " " ** 1lenke.

No. 0 witbout Tools, with Pump . Hennikcr.

No. 0 with " " " 1lenriko.

No. 1 witbout Tools, witbout Pump Heraclea.

No. 1 with " ". " Hera.

No. 1 witbout Tools, with Pump . Heracleotc.

No. 1 with " " " Heralut.

No. 2 witbout Tools, witbout Pump Hereyna.

No. 2 with " '« Hereene.

No. 2 witbout Tools, with Pump . Herder.

No. 2 with " " Hereford.

No. 2 with Power Feed, witbout Tools, vith-

Heriluss.

No. 2 with Power Feed, with Tools, vlth-

Hennesly.

No. 2 with Power Feed, witbout Tools, with

Hermuse.

No. 2 with Power Feed, with Tools, with

Hernicis.

Herodes.

No. 4 witheut Tools, witbout Pump Heroisly.

No. 4 with " " " . . Herveysal.

No. 4 witbout Tools, with Pump . Herzegov.

No. 4 with " " " Hesione.

Three Pullev Countershaft, for Wire ^ced
•Screw Machines .... Hesychins
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AUTOMAT1C GEAR CUTT1NG MACH1NES.

No. 8 to take work to 26" diameter.

Witheut Tools, witbout Pump

With Tools, witbout Tump

Witbout Tools, with Pump

With Tools, with Pump .

No. 3 to take work to 36" diameter.

Witbout Tools, witbout Pump

With Tools, witheut Pump

Witbout Tools, with Pump

With Took, with Pump .

No. 4 to take work to 36" diameter.

Witbout Tools, witbout Pump

With Tools, witheut Pump

Witbout Tools, with Pump

With Tools, with Pump .

No. 4 to take work to 48" diameter.

Witbout Tools, witbout Pump

With Tools, witbout Pump

Witbout Tools, with Pump

With Tools, with Pump .

No. 5 to take work to 48" diameter.

Witbout Tools, witbout Pump

With Tools, witheut Pump

Witbout Tools, with Pump

With Tools, with Pump .

No. 5 to take work to 60" diameter.

Witbout Tools, witbout Pump

With Tools, witbout Pump

Witbout Tools, with Pump

With Tools, with Pump .

No. 6 to take work to 60" diameter.

Witbout Tool*, witbout Pump

With Tools, witheut Pump

Witbout Tools, with Pump

With Tools, with Pump .

No. 6 to take work to 72" diameter.

Witbout Tools, witbout Pump

With Tools, witbout Pump

Witbout Tools, with Pump

With Tools, with Pump .

No. 13 witheut Tools, witbout Pump

Witbout Tools, with Pump

With Tools, witbout Pump

With Tools, with Pump .

1acehus.

1adeux.

lalmenus.

1almfest.

1almgia.

1almkut.

1almley.

lalomex.

1ader.

1aluset.

lalysus.

1alyuit.

1alyzria.

1alvcsop.

1alzeph.

1alzexcmy.

1maxenus.

1amteyles.

lanthea.

lautisule.

1anumth.

1ain ety.

1auzertets.

1anzerley.

1aon.

1aontcy.

lapetus.

1apfult.

1apidia.

lapkets.

Taptust.

1aptustet.

lapis.

1apyclia.

1apzex.

1apzhit.

Sets of Tools for Automatic Gear Cutting Machines.

For Nos. 3 or 13 1arehaset.

For No. 4 1axartus.

For No. 5 1heria.

For No. 6 1brahim.

1nternal Gear Cutting attachments

For No. 3 Automatic Gear Cutting Machine Laonices.

For No. 4 " " " " Laopbon.

For No. 5 " " " " Laos.

For No. 6 " " ** *' Laphaes-
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So. 0 Auto. Turret Forming >.achinb . Xumarkey

No. 2 Auto. Turret Forming Machinb . Xanina.

No. 00 Auto. (utting-off Machine . . Xumid.

No. 0 AUTOMAT1C CUtt1NQ-OFF MACH1NE . X llilliiiiiit.

No. 1 AutOMAT1C CUtt1Ng-OFF MAChiNE . Xumt'tS.

GR1ND3TONE Trough with Stone . . . Yalden.

GrinimtONe Trough witheut Stone . . Tcmen.

GrindhtONe Truing Device with 7 " Roll . Yoke.

CiriinUHTONE TuuinO Device with 12" Roll Yonne.

FURNACES.

No. 1, 1ron Work fitted for erection . . Yssel.

No. l, lron Work lilted for erection and

Special Tiles Yucatan.

No. 1, Double, 1ron Work fitted for erection Yuca.

No. 1, Double, 1ron Work fitted for erection

and Special Tiles Yudel.

No. 2, 1ron Work fitted for erection, Right

Hand Yost.

No. 2, 1ron Work fitted for erection, Left

Hand Yosemite.

No. 2, 1ron Work lilted for erection and

Special Tiles, Right Hand . . Youth.

No. 2, 1ron Work lltted for erection, and

Special Tiles, Left Hand . . . . Youghal.

No. 2, Double, 1ron Work lilted for erection Youats.

No. 2, Double, 1ron Work lltted lor erection

and Special Tiles Youm.

No. 0 Small Hardening, for Open Fire . Ypres.

No. 3, 1ron Work fitted for erection, Right

Hand Zara.

No. 3, 1ron Work fitted for erection, Left

Hand Zantey.

No. 3, 1ron Work fitted for erection and

Special Tiles, Right Hand . . . Zebra.

No. 3, 1ron Work lltted for erection and

Special Tiles, Left Hand .... Zebulun.

No. 3, Double, 1ron Work lltted for erection Zalr.

No. 3, Double, 1ron Work fitted for erection

and Special Tiles Zainge.

No. 4, 1ron Work fitted for erection, Right

Hand Zero.

No. 4, iron Work fitted for erection, Left

Hand Zeuxls.

No. 4, 1ron Work fitted for erection and

Special Tiles, Right Hand . . . Zodiac.

No. 4, 1ron Work fitted for erection and

Special Tiles, Left Hand .... Zophav.

No. 4, Double, 1ron Work lltted for erection Zethes.

No. 4, Double, 1ron Work fitted for erection

and Special Tiles Zohar.

Workbench, patterns for Zone.

Workbench, Casting for, drilled ready for use Zymotic.
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AMOUNTS IN DOLLARS.

To obtain nn approximately equivalent sum in Pounds

Sterling, divide by five.

To obtain an approximately equivalent sum in Francs,

multiply by five.

To obtain an approximately equivalent sum in Marks,

multiply by four.

1n many cases, two words may be combined as one. For

example, " Lowmill " would mean 6500 dollars.

1000 . . North. 100 . . . Bell.

2000 . . East. 200 . . . Dan.

3000 . . South. 300 . . .Ken.

4000 . . West. 400 . . . Long.

6000 . . High. 500 . . . Mill. -

6000 . . Low. 600 . . . New

7000 . . Upper.

. Aider.

700 . . Port.

8000 . 800 . . Ray.

9000 . . Apple. 900 . . Rose.

10000 . . Box. 10 . . . Brae.

11000 , . Date. 20 . . Brook.

1-2000 . . Elm. 30 . . . Creek.

13000 . . Fig. 40 . . . Grade.

14000 . . Fir. 50 . . Haven

15000 . . Hon. 60 . . More.

16000 . . Holly. 70 . . Town.

17000 . . 1vy. 80 . . Vale.

18000 . . Lemon. 90 . . Wick.

190.l0 . . Maple. 1 . . Fay.

20000 . . Oak. 2 . . Hat.

21000 . . Palm. 3 . . 1nn.

22000 . . Peath. 4 . . Jet.

231X10 . . Pear. 5 . . Led.

24000 . . Pine. 6 . . Sty.

25000 . . Pink. 7 . . Urn.

80000 . . Plum. 8 . . Vex.

40000 . . Vine. 9 . . . Wry.

60000 . . Yew.

WEIGHTS.

These same words can be used to indicate the welpMsof

machines by writing the letter z at the end of eacli wwd o*

compound word.

For example, " Westbellz " would mean 4100 pounds.
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TABLE OF DATES.

We publish tin; following table by permission of Messrs.

E. A. Adums & Co., Boston, Mass., New England Agents of

the Rcd Star Line of Steamers. For example, "Armaberg

would mean first of January

bEG1NN1NG

FOR THE

DAtE. DAY.

First Arms.

Second . .

Third. . .

Fourth . .

Fifth . . .

Sixth . . .

Seventh . .

Eighth . .

Ninth . . .

Tenth . .

Eleventh .

Twelfth . .

Thirteenth .

Fourteenth

Fifteenth .

Sixteenth .

Seventeenth

Eighteenth

Nineteentn

Twentieth .

Twenty-first

Twenty-second .

Twenty-third

Twenty-fourth .

Twenty-fifth . .

Twenty-sixth

Twenty-seventh

Twenty-eighth .

Twenty-ninth

Thirtieth . . .

Thirty-first . .

A ron.

Ash.

Attle.

Baron.

Beach.

Bloom.

Brown.

Barro.

Clark.

Clay.

Cake.

Cole.

Dress.

Devon.

Dun.

Eden.

Elgin.

Eton.

Fair.

Glen.

Green.

Hazel.

Lees.

Lynn.

Olden.

Oster.

Pitts.

Plain.

Raven.

Rock.

END1NG

FOR THE

MONTH.

Berg .

Boro .

Dorf .

Dale .

Field

Ford .

Ham .

Mont .

Shire .

Ton .

Vllle .

Wood

Us

MONTH.

January.

February.

Mareh.

April.

May.

June.

July.

August.

September.

October.

November,

December.

Telegraphic Address, Sharpe, Providenci
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